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0 IMIDAZOQUINAZOUNE DERIVATIVE. 

@ An imidazoquinazoline derivative represented by formula (I) or a pharmacologically acceptable salt thereof, 
wherein R** andR^ may be the same or different from each other and each represents hydrogen, lower alkyl. 
lower alkenyl, aryl. etc.; represents hydrogen, lower alkyl. cyctoalkyi, lower alkenyl. aryl. etc.; and X 
represents O or S. This compound has a potent and selective cCMP-speclfic PDE inhibitor activity and is useful 
for treating or mitigating cardiovascular diseases such as thrombosis, angina pectoris, hypertension and 
arteriosclerosis, asthma, and so forth. 
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TECHNICAL FIELD 

The present invention relates to imidazoquinazoline derivatives or pharmacologically acceptable salts 
thereol which have the cyclic guanosine 3',5*-monophosphate {cGMP)-specific phosphodiesterase (PDE) 
s inhibitory activity and are useful for treating or anneliorating cardiovascular diseases such as thrombosis, 
angina pectoris, hypertension, heart failure, arterial sclerosis and the like, as well as asthma and the like. 

PRIOR ART 

70 cGMP plays an important role as a second messenger in intracellular signal transduction. An inhibitor of 
cQMP-specific PDE, an enzyme which degrades cGMP, increases the concentration of intracellular cGMP 
and enhances the effects of endothelium-derived relaxing factor (EDRF), nltro vasodilator or atrial natriuretic 
peptide, and shows the antiplatelet activity, the anti-vasocontraction activity and the vasodilating activity and 
are useful for treating angina pectoris, hypertension, congestive heart failure, post-PTCA restenosis, 

75 peripheral vascular diseases, bronchitis, chronic asthma, allergic asthma, allergic gravedo, glaucoma, 
alimentary canal diseases such as in-itable intestine syndrome and the like. 

The PDE inhibitory activity and the adenosine receptor antagonistic activity of imidazo[4,5-g]guinazoline 
derivatives are described In J. Med. Chem.. 972 (1986), J. Med. Chem., 32, 2247 (1989). J. Org. Chem.. 
51. 616 (1986) and the references cited therein. However, these compounds are neither a particularly strong 

20 PDE inhibitor nor a selective cGMP-specific PDE inhibitor. 

DISCLOSURE OF THE INVENTION 

The present invention relates to imidazoquinazoline derivatives (hereinafter referred to as Compound (I); 
25 a compound having another compound number corresponds to the compound represented by the formula 
of the same number) represented by the fcmnula (I): 




wherein R^ and R^ are the same or different and represent hydrogen, lower alkyi (which is optionally 
substituted with one to three substituents which are the same or different and are cycloalkyi, hydroxy, lower 

40 alkoxy, carboxy, lower alkoxycarbonyl, amino, monoalkyl-substituted amino, dialkyl-substituted amino, nitro. 
halogen, alicyclic heterocycle group (which is optionally substituted with one to three substituents which are 
the same or different and are lower alky I, aralkyi, aryl optionally substituted with one to three substituents 
which are the same or different and are lower alkoxy, or aromatic heterocycle group)), cycloalkyi, 
bicycloalkyi, benzocycloalkyi (which is optionally substituted with one to three substituents which are the 

46 same or different and are lower alkyI, hydroxy, lower alkoxy, carboxy, lower alkoxycarbonyl, amino, 
monoalkyl-substituted amino, dialkyl-substituted amino, nltro, sulfonamide, halogen, or trifluoromethyl), lower 
alkenyt, aryl (which is optionally substituted with one to three substituents which are the same or different 
and are lower alky I, hydroxy, lower alkoxy. carboxy, lower alkoxycarbonyl, amino, monoalkyl-substituted 
amino, dialkyl-substituted amino, nitro. sulfonamide, halogen, or trifluoromethyl). aromatic heterocycle 

50 group-substituted alkyI (which is optionally be substituted with one to three substituents which are the same 
or different and are lower alkyl. hydroxy, lower alkoxy, carboxy. lower alkoxycarbonyl. amino, monoalkyl- 
substituted amino, dialkyl-substituted amino, nitro, sulfonamide, halogen or trifluoromethyl and where said 
alkyl part is optionally substituted with aryl), aromatic heterocycle group (which is optionally substituted with 
one to three substituents which are the same or different and are lower alkyl, hydroxy, lower alkoxy. 

55 carboxy. lower alkoxycarbonyl, amino, monoalkyl-substituted amino, dialkyl-substituted amino, nitro, sulfon- 
amide, halogen, or trifluoromethyl), or aralkyi (where the aryl part of said aralkyi is optionally substituted 
with on to three substituents which are the same or different and are lower alkyl, lower alkoxy, dialkyl- 
substituted amino, halogen, or trifluoromethyl), or R^ and R^ are taken together to represent heterocycle 
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group containing nitrogen atom (which is optionally substituted with one to three substituents which are the 
same or different and are lower alky I, aryl, or aralkyi). represents hydrogen, lower alky! (which is 
optionally substituted with one to three substituents which are the same or different and are cycloalkyi, 
hydroxy, lower alkoxy, carboxy, lower alkoxycarbonyl, amino, monoalkyl-substituted amino, dialkyhsubsti- 

6 tuted amino, nitro, halogen, alicyclic heterocycle group (which is optionally substituted with one to three 
substituents which are the same or different and are lower alkyl, aralkyi, aryl optionally substituted with one 
to ttiree substituents which are the same or different and are lower alkoxy, or aromatic heterocycle group)), 
cycloalkyi. lower alkenyl. aryl (which is optionally sul^stituted with one to three substituents which are the 
same or different and are lower alkyl, hydroxy, lower alkoxy. carboxy, lower alkoxycarbonyl, amino, 

10 monoalkyl-substituted amino, dialkyl-substituted amino, nitro. sulfonamide, halogen, or tifluoromethyl), 
aromatic heterocycle group-substituted alkyl (where said aromatic heterocycle group part is optionally 
substituted with one to three substituents which are the same or different and are lower alkyl, hydroxy, 
lower alkoxy, carboxy. lower alkoxycarbonyl. amino, monoalkyl-substituted amino, diaikyl-substituted amino, 
nitro. sulfonamide, halogen or trifluoromethyl, and where the alkyl part is optionally substituted with aryl), 

75 aromatic heterocycle group (where said aromatic heterocycle group is optionally substituted with one to 
three substituents which are the same or different and are lower alkyl, hydroxy, lower alkoxy, carboxy, lower 
alkoixycarbonyl. amino, monoalkyl-substituted amino, diaikyl-substituted amino, nitro, sulfonamide, halogen, 
or trifluoromethyl), or aralkyi (where the aryl part of said aralkyi is optionally substituted with one to three 
substituents which are the same or different and are lower alkyl, lower alkoxy, dialkyl-substituted amino, 

20 hakigen, or trifluoromethyl), and X represents oxygen atom or sulfur atom, or pharmacologically acceptable 
salts thereof. 

In the definition of respective substituents in the formula (I), the examples of the alkyl and the alkyl part 
in lower alkyl, lower alkoxy, lower alkoxycarbonyl, and mono or dialkyl-substituted amino irtclude straight or 
branched alkyls having 1 to 8 carbon atoms, for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyt. 

25 sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, sec-pentyl, tert-pentyl. hexyl, isohexyl, heptyl, octyl. 
isooctyl and the like. The examples of cycloalkyi include cycloalkyls having 3 to 6 carbon atoms, for 
example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl and the like. The exam- 
ples of bicycioalkyi include bicycloalkyts having 7 to 10 carbon atoms, for example. bicyclo[2.2.1 ]heptyl. 
bicyclo[2.2.2]octyi, bicyclo[3.3.1]nonyl and the like. The examples of benzocycloalkyi include benzocycloal- 

30 kyls having 8 to 12 carbon atoms, for example, benzocyclobutyl, indanyl, benzocyclooctyl and the like. The 
examples of lower alkenyl include straight or branched alkenyis having 2 to 6 carbon atoms, for example, 
vinyl, allyl, propenyi. methacryl, butenyl, crotyl. pentenyl, hexenyl and the like. The examples of aralkyi 
include aralkyls having 7 to 15 carbon atoms, for example, benzyl, phenethyl, benzhydryl, naphthytmethyl 
and the like. The examples of aryl include phenyl, naphthyi and the like. The example of alicyclic 

35 heterocycle group include tetrahydrofuranyl, tetrahydropyranyl. pyrrolidinyl, piperldinyl, piperazinyl, homo- 
piperazinyl, morpholinyl, thiomorpholinyl and the like. The examples of aromatic heterocycle group include 
pyriciyi, pyrimidyl, quinolyl, isoquinolyl, thienyl, furyt, pyrrolyl, imidazolyl, banzothienyl, benzofuryl, indolyl 
and the like. The examples of heterocyclic group containing nitrogen atom include pyrrolidinyl, piperidino, 
piperazinyl, morpholino, thlomorpholino. homopiperazinyl and the like. Halogen means fluorine, chlorine, 

40 bromine or iodine atom. 

The examples of the pharmacologically acceptable salts of Compound (1) are pharmacologically 
acceptable acid addition salts, for example, inorganic acids such as hydrochloride, hydrobromide. 
hydroiodide, nitrate, sulfate, phosphate and the like, and organic acids such as formate, acetate, benzoate. 
tartrate, maleate, fumarate, succinate, oxalate, glyoxylate. aspartate, methanesulfonate, benzenesulfonate 

45 and the like. 

Then, a process for preparing Compound (1) is described. 
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Process 1 : Compound (la) wherein X is oxygen atom 

Compound (la) can be prepared according to the following Reaction Scheme. 
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wherein H\ and are as defined above. 

Starting material Compound (11) can be prepared according to the l<nown process [J. Org. Chem., 40. 
75 356 (1975). etc.]. 

Dichloro compound (III) can be obtained by reacting Compound (II) with a chlorinating agent sucli as 
phosphorus oxychloride and the like at a temperature of room temperature to the boiling point of a solvent 
employed, in a solvent such as 1 ,2-dichloroethane or the like, or when no solvent is used, at a temperature 
of room temperature to the boiling point of a chlorinating agent employed, for 1 to 24 hours. Then. 

20 monoamino compound (IV) can be obtained by reacting Compound (111) with one equivalent to excess 
amount of an amine represented by the formula Rm^NH (wherein R*" and R^ are as defined above), If 
necessary,, in the presence of a base such as triethylamine or the like, in a solvent such as tetrahydrofuran 
or the like, at a temperature of - 20 * C to room temperature for 30 minutes to 24 hours. Further, diamino 
compound (V) can be obtained by reacting Compound (IV) with one equivalent to excess amount of an 

25 amine represented by the formula R3NH2 (wherein R^ is as defined above) or a solution containing the 
amine, in a soh^ent such as ethanol, butanol or the like, if necessary, using a seated container (in a sealed 
tube) at a temperature of room temperature to 150* C for 1 to 24 hours. Alternatively, diamino compound 
(V) can be obtained via Compound (VI) and Compound (VII) starting from Compound(ll) by changing the 
order of the above reactions. 

30 Alternatively, Compound (V) can be obtained by reacting Compound (VII) with hydroxy lamine such as 
5-amino-1-pentanol or the like, halogenating the resulting hydroxy compound according to the conventional 
method, then adding a suitable amine thereto to react 

Triamino compound (VIII) can be obtained by catalytic reduction of Compound (V) in the presence of a 
catalyst such as palladium on carbon or the like in a soh^ent such as tetrahydrofuran, ethanol, dimethylfor- 

35 nnamide or the like under hydrogen atmosphere, or in the presence of a reducing agent such as iron/ferric 
chloride or the like in a solvent such as ethanol. water or the like, at a temperature of room temperature to 
the boiling point of a solvent employed. 

Compound (la) can be obtained by cyclization of Compound (Vlll) using not less than 1 equivalent of 
N.N*-carbonyldiimidazole, phosgene or the like, if necessary, in the presence of a base, in an inert solvent 

40 The examples of the base are triethylamine. pyridine and the like. The examples of the inert solvent are 
water, alcohol (methanol, ethanol and the like), non-polar solvent (ethyl acetate, ether and the like), aprotic 
polar solvent (acetonitrile, dimethylformamide, dimethyl sulfoxide, tetrahydrofuran. dioxane and the like), 
halogenated hydrocarbon (dichloromethane, chloroform and the like). The reaction is completed in 10 
minutes to 48 hours at a temperature of 0 • C to the boiling point of a solvent employed. 

45 
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Proc ss 2: Compound (lb) wherein X is sulfur atom 



Compound (lb) can be prepared according to the following Reaction Scheme: 



6 
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(VITT) 
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wherein H\ and R^ are as defined above. 

20 Compound (lb) can be obtained by cyclization of Compound (VIII) using not less than 1 equivalent of 
N,N'-thiocarbonyldiimidazole. carbondisulfide, thiophosgene or the like. If necessary, in the presence of a 
base, in an inert solvent. The examples of the base and Inert solvent are the same as those described for 
preparation of Compound (la). The reaction is completed In 10 minutes to 48 hours at a temperature of O'C 
to the botling point of a solvent employed. 

25 Reaction intermediates and final compounds in the above processes can be isolated and purified by 
conventional nnethods employed in organic synthetic chemistry, for example, filtration, extraction, washing, 
drying, concentration, recrystallization, and various chromatographies and the tike. In addition, reaction 
intermediates may be subjected to the subsequent reaction without purification. 

Among compounds (I), some may have a tautomer. The present invention includes all possible isomers 

30 and mixture thereof, including tautomers. 

When a salt of Compound (I) is desired, if Compound (I) Is obtained in the salt form, the salt Compound 
(I) may be purified as it is and, if Compound (I) is obtained in the free form, it may be dissolved or 
suspended in an appropriate solvent followed by addition of an acid thereto to form a salt, which may be 
isolated and purified. 

35 Compound (1) and pharmacologically acceptable salts thereof can also be present in the form of 
adducts with water or various solvents. Such adducts are included within the scope of the present invention. 
Particular compounds (I) obtained in the present invention are shown in Table 1 . 
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Table 1-1 
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Table 1-2 
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Table 1-3 
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Table 1-4 
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Table 1-5 
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Table 1-6 
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Table 1-7 
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Table 1-8 
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Table 1-9 
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Table 1-11 
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Table 1-12 
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Table 1-13 
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Table 1-14 




Compound No. X R* F? 
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Then, PDE inhibitory activity and pharmacological activity of the representative compounds (I) are 
described in more detail. 

Test Example 1 : The inhibitory activity on PDE derived from canine tracheal smooth muscle 

(1) Purification of an enzyme 

According to the method of Torphy [Mol. Pharmacol., 37, 206 (1990)], PDE I (PDE which is activated by 
calmodulin), PDE II (PDE which is activated by cGMP), PDE 111 (cAMP-specific PDE which is inhibited by 
cGMP), PDE IV (cAMP-specitic PDE) and PDE V (cGMP-specific PDE) were purified from canine tracheal 
smooth muscle. 



-(CH2)3-N O H C2H5 

CH3 

-(CH2),-N^S H C2H5 



-{CH2)5-N^S H C2H5 

» 



-(CH2)5-N^S H CaHs 

_CH3 

-(CH2)5-N O H C2H5 
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(2) Measurement of PDE activity 

The activity was measured based on the method of Kincaid et al. [J.D. Corbtn et al., Methods Enzymol., 
159 . 457 (1988), Academic Press, New York]. The measurement of the PDE I activity was carried out using 

5 1.0 uM[^H]cAMP as a substrate In the presence of 0.4 mM CaCb and 20 units/mt calmodulin. The 
measurement of the PDE II activity was carried out using 1 .0 uM [^HJcAMP as a substrate in the presence 
of 10 iiM cGMP. The measurement of the PDE 111, IV and V activity was carried out using, as a substrate. 
1.0 uM pHJcAMP. 1.0 uM pHJcAMP and 1.0 uM pHJcGMP, respectively. For measuring the PDE 111 
activity. 10 uM of rolipram which is a PDE IV-selective inhibitor was added to inhibit the PDE IV activity 

10 present therein. For nrieasuring the PDE IV activity. 25 uM cGMP was added to inhibit the PDE III activity 
present therein. Respective reactions were carried out in a buffer having the following composition: 

50 mM N.IM-bis<2-hydroxyethyl)-2-aminoethanesulfonic acid (pH 7.2). ImM MgCb, 0.1 mg/ml soybean 
trypsin inhibitor. 

The reaction was started by addition of an enzyme and stopped by addition of hydrochloric acid after 
76 10 to 30 minutes at 30 'C. Thereafter, sodium hydroxide was added to neutralize and 5'-AMP was 
converted into adenosine using 5*>nucleotidase. The reaction solution was subjected to DEAE-Sephadex A- 
25 column. [^H]Adenosine was eluted with distilled water and the radioactivity was measured with a liquid 
scintillation counter. The PDE inhibitors were dissolved in 1 .7% DMSO. 

The results on the PDE inhibitory activity are shovm in Table 2. 

. 20 

Table 2 



Cksmpound No. 


PDE Inhibitory activity* 


PDE V 


III 


IV 


1 


II 


15 


67%(1 nM) 


50%(1 UM) 








20 


89(1 nM) 


47%(1 uM) 








30 


0.18 


1100 


> 10000 


58%(10uM) 


61%(10uM) 


42 


94%(1 nM) 


27%<1 uM) 








47 


91%(1 nM) 


60%(1 UM) 


20%(10UM) 


12%(10UM) 


19%(10UM) 


51 


97%(1 nM) 


4B%(1 uM) 








54 


96%(1 nM) 


32%(1 uM) 









* : Percent inhibition (%) or ICso value (nM) 



Test Example 2: Hypotensive effects in guinea pigs. 

After a guinea pig. anesthetized with pentobarbital, was fixed in the supine position, a cannula was 
inserted into trachea and guinea pig was artificially ventilated under the conditions of a tidal volume of 10 
mg/kg and 60 breathes/min. The carotid artery and the jugular vein were cannulated for measuring arterial 
blood pressure and administering drugs, respectively. Drugs were dissolved In DMSO <50 ul) and 
administered intravenously using the above cannula. 

The maximum percent values from the pre-drug level (100%) in mean blood pressure (mBP) were 
obtained. The results thereof are shown in Table 3. 



50 



55 
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Table 3 



Hypotensive activity (guinea pigs, i.v.) 


Dose of drug (ug/kg) 


1 


3 


10 


30 


DMSO only 










mBP(%) 


113.40 


115.30 


107.30 


101.70 


± SEM 


4.10 


. 5^0 


4.70 


3.60 


Compound 39 and DMSO 










mBP(%) 


100.20 


89.00 


72.30 


51.20 


± SEM 


5.10 


6.80 


7.70 


5.70 



Compound (I) or pharnnacotogicaliy acceptable salts thereof can be fonmulated into the normally 
employed forms, for example, tablets, capsules, injections, drops, suppositories and the like and the 
resulting preparations can be administered orally or parenterally, for example, intramuscularly, intra- 
venously, intra-arlerialy, by instillation, or rectally by suppositories. Formulation into those oral or parenteral 
preparations normally uses the known methods. Preparations may contain various exciplents, lubricant, 
binding agent, disintegrating agent, suspending agent, isotonicity. emulsifying agent and the like. 

The examples of carriers to be used for preparations are water, distilled water for injection, physiologi- 
cal saline, glucose, sucrose, mannitoi, lactose, starch, cellulose, methylcellulose, carboxymethyl cellulose, 
hydroxypropyl cellulose, alginate, talc, sodium citrate, calcium carbonate, cateium hydrogenphosphate. 
magnesium stearate. urea, silicone resin, sorbitan fatty acid ester, glyceric acid ester and the like. 

Dose and frequency of administration are varied depending upon dosage form, and age, weight and 
conditions of patients. Nonnnally, the oral dose of 0.05-5 g/60 kg/day is suitable. In the case of instillation, 
the dose is preferably in a range of 0.01-5 mg/kg/min. and does not exceed the limit of the oral dose per 
day. 

BEST MODE FOR PRACTISING THE INVENTION 

The folk)wlng Examples and Reference Examples illustrate the aspects of the present invention. 

The measurement of proton nuclear magnetic resonance spectrum (NMR) in Examples and Reference 
Examples was carried out at 270MHz unless otherwise indicated. Peak positions are expressed as units of 
1 /million (ppm) downfield from tetramethylsilane. Peak shapes are expressed as follows: s:singlet. d:doublet 
trtriplet. q:quartet, m:multiplet, bnbroad 

Reference Example 1 

4-benzy lamino-7-ch loro-6-nitroqui nazoli ne 

7-Ghloro-6-nltro-4<3H)-quinazolone [J. Org. Chem.. 40, 356 (1975) etc.] (10 g, 54.8 mmol) was added to 
phosphorus oxychloride (40 ml) under ice-cooling. A temperature of the mixture was gradually raised and 
the mixture was refluxed for 2 hours. After evaporation of the solvent under reduced pressure, a solution of 
triethylamine (200 ml, 1.43 mol) and benzylamine (40 ml, 366 mmol) dissolved in tetrahydrofuran (500 ml) 
was added to the residue under ice-cooling. A temperature of the mixture was raised to room temperature 
and the mixture was stirred overnight. After evaporation of the solvent under reduced pressure, water and 
chloroform were added and the organic layer was separated. The aqueous layer was extracted with 
chloroform and the chloroform layer was combined with the organic layer. The combined organic layer was 
washed with water and dried over anhydrous magnesium sulfate. After evaporation of the solvent under 
reduced pressure, a mixed solvent of methanol and water was added thereto. The precipitated crystals were 
filtered off to give the title compound (B.55 g. 49.6%). 

iH-NMR(DMS0-d6 +CDCI3. 90MH2) 6(ppm): 4.84(2H, d. J = 5.5H2). 7.2-7.5(5H. m), 7.87(1H. s). 8.63(1H, s), 
8.9-9.2(1 H, br). 9.23(1 H. s). 
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Reference Example 2 

4'benzylannino-7-methylamino-6-nitroquinazoline 

4-Ben2ylamino-7-chloro-6-nitroquinazolme (4.3 g. 13.7 mmol) obtained in Reference Example 1 was 
suspended In a mixed solution of 40% aqueous methylamine solution (35 ml) and ethanol (65 ml) and the 
suspension was reacted at 110 "C for 4 hours and 40 minutes in a seated tube. After cooling to room 
temperature, the reaction mixture was poured into water and the precipitated crystals were filtered off to 
give the title compound (3.84 g, 90.5%). 

iH-NMR(DMSO-d5, SOMHz) *(ppm): 2.95(3H. d, J = 6H2). 4.73(2H, d. J = 6H2), 6.79(1 H, s). 7J2-7.4(5H, m). 
7.7-8.0(1 H, m). 8.33(1 H, s). 9.1-9.3(1 H, m), 9.30(1 H, s). 

Reference Example 3 

4-benzylamino-7-ethylamirK>-6-nitroquinazoline 

According to the same manner as that in Reference Example 2 except that a 70% aqueous ethylamine 
solution was used in place of a 40% aqueous methylamine solution, the title compound (yield 61 .3%) was 
obtained. 

^H-NMR(DMSO-dG +CDCI3. 90MH2) a(ppm): 1.40(3H. t. J = 7.1 Hz). 3.2-3.6{2H. m), 4.83(2H. d. J=5.5Hz), 
6.91 (1H, s). 7.2-7.5(5H, m). 7.5-7.8(1 H. br), 8.42(1 H. s), 8.90(1 H. br), 9.33(1 H, s). 

Reference Example 4 

4-benzylami no-7-isopropy lamino-6-nltroqulnazol i ne 

A mixture of 4-benzylamlno-7-chtoro-6Hiitroquinazoline (2.1 g, 6,7 mmol) obtained in Reference Exam- 
ple 1 and isopropylamine (18 ml. 438.8 mmol) was heated with stirring at 120*C for 4 hours in a sealed 
tube. After evaporation of the solvent under reduced pressure, a mixed solvent of water and ethanol was 
added to the residue and the precipitated crude crystals were filtered off. The crystals were purified by 
silica gel column chromatography (gradient elution of ethyl acetatethexane = 5:1-1 :1) to give the crystals of 
the title compound (805.2 mg, 35.8%). 

iH-NMR(CDCl3. 90MHz) 5(ppm): 1.35(6H. d, J=6.37Hz). 3.84(1H. m), 4.85(2H. d, J = 5.5Hz). 6.35(1H, m). 
7.01 (1H. s), 7.34-7.44<5H. m). 7.68(1 H, m). 8. 53(1 H, s), 8.73(1 H. s). 

Reference Example 5 

4-benzylamino-6-nitro-7-(n-propylamino)quinazoiine (Compound A) and 6-nitrD-4.7-bls<n-propylamino)- 
quinazoline (Compound B) 

A mixture of 4-benzylamino-7-chloro-6-nHroquinazoline (2.3 g. 7.3 mmol) obtained in Reference Exam- 
ple 1, n-propylamine (10 ml, 235 mmol) and ethanol (10 ml) was heated with stining at 120 -0 for 5 hours 
in a sealed tube. Water was added to the reaction solution and the mixture was extracted with chloroform. 
The extract was washed with water, dried and evaporated under reduced pressure. The residue was purified 
by silica gel column chromatography (gradient elution of chloroform - chloroform:methanol = 25:1) to give 
the crystals of Compound A (300 mg, 12%) and crystals of Compound B (910 mg, 43%). 

Compound A 

iH-NMR(CDCl3) *(ppm): 1.07(3H. t. J«7.4Hz). 1.80(2H. m). 3.42(2H, dt. J = 6.9. 11.4Hz). 4.88(2H, d. 
J = 5.4Hz). 6.50(1 H, m), 7.08(1 H. s). 7.29-7.41 (5H, m). 7.83(1 H, m), 8.54(1 H. s), 8.77(1 H. s). 

Compound B 

^H-NMR(DMSO-d6) «(ppm): 0.94(6H, t. J = 7.4Hz), 1.66(4H, m). 3.33(2H. m), 3.46(2H. m). 6.83(1 H, s). 7.80- 
(1H, t, J = 5.4H2), 8.31 (1H, s). 8.71 (IN. t, J = 5.4H2), 9.23(1 H, s). 

The following compounds of Reference Examples 6 to 11 were prepared according to a manner similar 
to that in Reference Example 4 except for using the corresponding amines in place of isopropylamine. 
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Reference Example 6 

4-benzylamino-7-(n-butylamino)-6-nitroqulna2oline 

5 ^H.NMR(CDCl3) 6(ppm): 0.99(3H. t. J = 7.4H2). 1.50(2H, m). 1.75(2H. m). 3.32(2H. dt. J=6.9. 11.4H2). 4.86- 
(2H. d. J = 4.9H2), 6.46(1 H, m), 7.01 (1H. s). 7.30-7.42(5H. m). 7.77(1 H, m), 8.53(1 H, s). 8.74(1 H. s). 

Reference Example 7 
10 4-ben2ylamlno-7-cyclopentylamino-6-nltroquinazoline 

iH-NMR(DMSO-d6. 90MHz) 5(ppm): 1.5-2.3(8H. m). 3.9-4.2(1 H. m). 4.75(2H. d. J = 5.7Hz). 6.91 (1H. s), 7^- 
7.4(5H, m). 7.61 (1H. br d. J = 5.9Hz), 8.33 (1H. s). 9.1-9.3(1 H, br), 9.29(1 H. s). 

16 Reference Example 8 

4-ben2ylan)ino-7-cyclohexylamino-6-nitroquinazoline 

^H-NMR(DMSOd6, 90MHz) 6(ppm): 1.2-2.2(1 OH. m). 3.5-3.9(1 H, m). 4.73(2H, d, J = 5Hz). 6.91 (1H, s). 7.2- 
20 7.5(5H. m), 7.57(1 H. d, J = 7H2), 8.31 (1 H, s). 9.2-9.4(1 H, m), 9.39(1 H. s). 

Reference Example 9 

4-benzylamino-7-cycloheptylamino-6-nitroquinazoline 

25 

iH-NMR(CDCl3) fi(PPm): 1. 54-2.08(1 2H. m). 3.63(1 H, m), 4.85(2H, d, J = 4.0H2), 6.89(1 H. m). 6.98(1 H. m). 
7.25-7.40(5H, m). 7.80(1 H. m). 8.50(1 H. S). 8.83(1 H. s). 

Reference Example 10 

30 

4-benrylamlno-7-cyclooctylamino-6-nltroqulna2onne 

^H-NMR(DMSO-d6. 90MHz) «(ppm): 1 .43- 1.92(1 4H. m). 3.6-4.0(1H. m), 4.75(2H. d, J = 5.7H2). 6.81(1H. s), 
7.2-7.4(6H. m). 7.5-7.7(1 H, m). 8.32(1 H. s). 9.1-9.3(1 H. m), 9.29(1 H, s). 

35 

Reference Example 1 1 

4.7-bis(benzylamlno)-6-nitroquinazorme 

40 'H-NMR(DMSOdG. 90MHz) Hppm): 4.69(2H. d. J = 5.9Hz). 5:10(2H. s). 6.83(1 H, s). 7.25-7.45(1 OH, m), 8.46- 
(1H, s), 8.75-8.85(1 H. m). 8.82(1 H, s). 

Reference Example 12 

46 7-«thylamino-6-nitro-4(3H)-quinazolone 

A 70% aqueous olhylamine solution (40 ml) was added to a solution (70 ml) of 7-chloro-6-nitro-4(3H)- 
quinazolone (6.31 g» 28.4 mmol) in ethanol and the mixture was heated with stirring at 110* C for 4 hours in 
a sealed tube. After cooling to room temperature, the reaction mixture was poured into water and the 
50 precipitated crystals were filtered off. The crystals were washed with ethanol and dried to give the title 
compound (2.6 g, 39%). 

iH-NMR(DMS0-d6) Mppm): 1.26(3H. t, J'=6.9H2). 3.35-3.50(2H, m), 6.92(1H. s). 8.07(1H. s). 8.10-8.15(1H. 
m). 8.74(1 H. s), 11. 9-1 2.2(1 H. br). 
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Reference Exampte 13 

4-chloro-7-ethylamlno-6-nitroquinazolone 

7-Ethylamino-6-nitro-4(3H)-quina2oline (2.05 g, 8.76 mmol) obtained in Reference Example 12 was 
added to phosphorus oxychloride (20 ml) and the mixture was stirred at 120'C for 2 hours. After a solvent 
was distilled off. the residue was subjected to azeotrope with toluene and used in the subsequent reaction 
without purification. 

Reference Example 14 

7-ethylaminD-6-nitro-4-(4-pyridylmethylamino)quinazoline 

Triethylamine (10 ml, 72.1 mmol) and 4-picolylamine (4 ml, 39,4 mmol) were added to a tetrahydrofuran 
solution (20 ml) of 4-chloro-7-ethylamino-6-nitroquina2oline obtained from 7-ethylamino-6-nitro-4(3H)- 
quinazolone (737.9 mg, 3.15 mmol) according to the procedures in Reference Example 13 under ice- 
cooling. The mixture was stirred at room temperature for 13 hours and at 55 "C for 4 hours. After a solvent 
was distilled off. the residue was purified by silica gel column chromatography (eluted with ethyl 
acetate:hexane » 9:1) to give the title compound (780 mg. 76%). 

iH-NMR(CDCl3) «(ppm): 1.42(3H. t, J = 6.9H2). 3.41 (2H. m), 4.94(2H. d. J=3.5H2), 7.10(1 H. s). 7.35(2H, m, 
J=7.9H2), 7.75(2H. d, J«7.9H2). 8.01 (1H, br), 8.54(1 H. s), 8.67(1 H. m), 8.90(1 H. s). 

The following compounds of Reference Examples 15 to 65 were prepared according to a manner 
similar to that in Reference Example 14 except for using the corresponding amines in place of 4- 
picolylamina. 

Reference Example 15 

7-ethylamino-6-nitro-4-(3-pyridylmethylamino)quinazoline 

^H-NMR(DMSO-d6) «(ppm): 1.2B(3H. t. J = 6.9Hz). 3.37(2H. m), 4.76(2H, d, J = 5.4Hz), 7.36(1 H, m). 7.77(2H. 
m). 8.32(1 H, s), 8.47(1 H, dd, J = 5.0. 1.5Hz), 8.60(1 H. br), 9.24(1 H. m). 9.26(1 H, s). 

Reference Example 16 

7-ethylaminO'6-nitro^(2-pyridylmethylamino)quinazoline 

iH-NMR(DMSO-d6) «(ppm): 1.27(3H, t, J = 7.3Hz), 3.39(2H, m). 4.83(2H, d, J = 5.6Hz). 6.89(2H, d. J=5.6H2), 
7.27(1 H, dd. J = 7.3. S.OHz). 7.33(1 H. d, J = 7.9H2), 7.74(2H. m), 8.30(1 H. s). 8.52(1 H. d. J=4.6Hz), 9.33(1 H. 
s). 9.35(1 H. br). 

Reference Example 17 

7-ethylamino-4*(4-methoxybenzylamino)-6-nitroquinazoline 

iH-NMR(CDCl3) 6(ppm): 1.40(3H, t. J=7.2Hz). 3.37(2H. dq. J =7.2. S.OHz). 3.81(3H, s). 4.78(2H. d, 
J = 5.3Hz). 6.2-6.3(1 H. m). 6.90(2H. d, J = 8.5Hz). 7.00(1 H. s). 7.33(2H. d, J=B.5Hz), 8.55(1 H. s). 8.71 (1H. s). 

Reference Example 18 

7-ethylamino-4-(3-methoxybenzylamino)-6-nltroquinazoline 

iH-NMR(CDCl3) 5(ppm): 1.40(3H. t. J = 7.3Hz). 3.37(2H. dq, J = 7.3, 4.9Hz). 3.80(3H, s), 4.83(2H, d, 

J = 5.2Hz), 6.2-6.3(1 H. m). 6.86(1 H. dd, J =8.2. 2.4Hz). 6.9-7.0(3H, m). 7.25-7.35(18. m). 7.6-7.7(1 H, m). 
8.55(1 H. s). 8. 72(1H, s). 
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Reference Example 19 

7-ethylamino-4-(2-methoxybenzylamino)-6-nitroquinazoline 

5 iH-NMR(CDCl3) a(ppm): 1.40(3H. t. J = 7.1H2), 3.37<2H, dq, J = 7.3. S.OHz), 3.93(3H, s), 4.86(2H. d. 
J = 5.6Hz), 6.45-6.55(1 H. m). 6.85-7.0{3H. m). 7.25-7.40(2H, m), 7.65-7.75(1H, m), 8.53(1 H. s), 8.67(1 H, s). 

Reference Example 20 

10 7-ethylamino-4-(4-methylbenzylamlno)-6-nitroquinazoltne 

iH.NMR(CDCl3) 5(ppm): 1.41(3H, t. J=7.lHz). 2.33(3H, s), 3.39(2H. q, J=7.1H2). 4.77(2H. s). 6.90(1H, s), 
7.14(2H, d. J = 7.9H2), 7.28(2H, d, J = 7.9Hz). 7.54(1 H. s). 8.41 (1 H, s). 9.30(1 H,s). 

15 Reference Example 21 

7-ethylamino-6-nitro-4-<3-trifluoromethylbenzylamino)quinazoline 

iH-NMR(CDCl3) 6(ppm): 1.41(3H. t, J=7.1H2). 3.35-3.45(2H, m). 4.89(2H. d. J = 5.3Hz), 6.98(1H, s). 7,4-7.8- 
20 (5H, m). 8.46(1 H, s), 8.85-8.95(1 H. m), 9.30(1 H, s). 

Reference Example 22 

7-ethylamino-4-(4-fluorobenzylamino)-6-nitroquinazoline 

25 

iH-NMR(CDCb) 5(ppm): 1.40(3H, t J = 7^Hz). 3.39(2H. m). 4.85(2H. d, J = 5.3H2). 7.0-7.1 (3H. m). 7.35-7.45- 
(2H, m). 7.65-7.8(1 H, m). 8.53(1 H. s), 8.87(1 H. s). 

Reference Example 23 

30 

4-(3,4-difluorobenzylamino)-7-ethylamino-6-nitroqumazoline 

iH-NMR(CDCl3) «(ppm): 1.41(3H. t. J=7^Hz). 3,3-3.5(2H. m). 4.84(2H. d, J = 5.6Hz), 6.2-6.4(1 H, br). 7.02- 
(1H, s). 7.1-7.3(3H. m). 7.65-7.75(1 H. br). 8.54(1 H. s), 8.76(1 H. s). 

35 

Reference Example 24 

4-(4-chlorobenzylamino)-7-ethylamino-6-nitroquinazoline 

40 ^H-NMR(CDCl3) «(ppm): 1.41(3H. t. J = 7.1 Hz). 3.3-3.45(2H. m). 4.79(2H. d. J = 5.6Hz). 6.94(1 H. s). 7.25-7.4- 
(4H, m), 7.6-7.7(1 H. m). 8.47(1 H, s). 9.23(1 H, s). 

Reference Example 25 
45 4-(N-benzyl-N-melhylamlno)-7-ethy»amlno-6-nitroquinazoHne 

1H-NMR(CDCI3) 6{ppm): 1.40(3H. t J = 7.3H2). 3,3-3.45(2H. m). 3.42(3H. s), 5.06(2H, s). 6.99(1 H. S). 7.2-7.5- 
(5H, m). 7.55-7.65(1 H. m), 8.51(1 H, s). 9.00(1 H. s). 

60 Reference Example 26 

4-amino-7-ethylamlno-6-nltroquinazoline 

iH-NMR(DMS0-d6) 6(ppm): 1.27(3H, t. J = 7.0Hz). 3.3-3.45(2H. m). 6.83(1H. s), 7.65-7.75(1 H, m). 8.25(1H. 
55 s). 9.20(1 H. s). 
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Reference Example 27 
4,7-bls(ethylamino)-6-nitroquina2Dline 

iH-NMR(DMSOrdG) 5(ppm): 1^4(6H. t, J=7.3Hz). 3.37(2H. m). 3.53{2H. m). 6.83(1 H. s), 7.72(1 H. t. 
J = 5.3H2). 8.32(1 H. s). 8.68(1 H. br), 9.20(1 H, s). 

Reference Example 28 

7-ethylamino-4-<indan-1 -y!amino)-6-nitroquina2o!lne 

1H"NMR(CDCI3) «(PPnn): 1.41 (3H. t, J =7.1 Hz), 2.0-2.15(1 H, m), 2.7-2.85(1 H, m), 2.9-3.2(2H, m). 3.3-3.45(2H, 
m), 6,00(1 H. q, J=7.3H2), 6.2-6.3(1 H. br), 7.06(1 H, s). 7.15-7.4(4H, m), 7.65-7.75(1 H. m), 8.56(1 H. s), 8.69 
(1H. s). 

Reference Example 29 

7-ethylamino-6-nitro4-phenylaminoquinazoline 

^H-NMR(DMSO-d6) «(ppm): 1.28(3H. t. J = 7.3H2), 3.41 (2H, dq, J = 5.6. 7.3H2), 6^4(1 H, s). 7.1 5(1 H. m), 
7.39(2H. m), 7.79(3H, m). 8.43(1 H. s). 9.51 (1H, s), 10.1 7(1 H, br). 

Reference Example 30 

7-ethylamlno-6-nitro-4-(2-phenethylamino)quina2oline 

^H-NMR(CDCl3+CD3 0D) a(ppm): 1.41(3H. t, J = 7.4Hz). 3.03(2H. t. J = 7.4H2). 3.39(2H. m), 3.86(2H, t. 
J = 7.4Hz), 6.93(1 H, s), 7.24-7.35(5H. m). 8.43 (1H. s). 8.86(1 H. s). 

Reference Example 31 

7-ethylamino^(1-naphthylmethylamino)-6-nitroquinazonne 

^H-NMR(CDCl3) «(ppm): 1.3g(3H. t. J=7.3Hz). 3.37(2H, dt. J = 7.3. 5.0Hz), 5.28(1H, d. J = 4.6Hz). 6.18(1H. 
br), 7.01 (1H. s), 7.51 (4H. m), 7.65(1 H. m), 7.89(2H. m), 8.04(1 H, m), 8.61 (2H, s). 

Reference Example 32 

4-(diphenylmethylamino)-7-ethylamino-6-nitroquinazollne 

^H-NMR(CDCl3) «(ppm): 1.41(3H, t, J=7.1H2), 3.3-3.5(2H, m), 6.29(1H. br d, J=7.3Hz). 6.77(1H. d. 
J = 7.3H2), 7.04(1H, s). 7.2-7.4(10H, m), 7.71(1H. br), 8.49(1 H. s), 8.75(1H, s). 

Reference Example 33 

7-ethylamino-6-nitro-4-(2,3,4,5-tetrahydro-2-furylmethylamino)quinazoline 

iH-NMR(CDCl3) «(ppm): 1.39(3H, t, J = 6.9Hz). 1.68(1H. m), 1.98(2H, m). 2.15(1H, m), 3.34(2H, m), 3.45(1 H, 
m). 3.88(1 H. m). 3.99(2H, m), 4.34(2H. dq, J = 6.9. 4.5Hz), 6.72(1 H, s). 6.87(1 H, s). 6.95(1 H. br), 7.27(1 H, s), 
7.65(1 H, t, J = 4.5H2), 8.39(1 H, s), 8.70(1 H, s). 

Reference Example 34 

7-ethylamlno-6-nltro>4-(2-thienylmethylamino)quinazoline 

'H-NMR(DMSO-d€) «(ppm): 1.ie(3H, t, J=7.3Hz). 4.90(2H, d. J=5.eH2). 6.87(1H. s), 6.97(1H. m), 7.09(1H. 

d. J = 3.0Hz). 7.38(1 H, dd. J = 5.0. 1.3Hz), 7.75(1 H. t. J = 5.3H2). 8.39(1 H, s). 9.23(1 H, s), 9.30(1 H, t. 
J = 5.eHz). 
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Reference Example 35 

7-ethylamino-6-nilro-4-(4-phBnylpiperazin-1 -yOquinazoline 

iH-NMR(CDCl3) «(ppm): 1.42<3H, t, J =7.1 Hz), 3.3-3.5(6H, m), 4.05-4.1 5(4H. m). e.85-7.0(3H, m). 7.06(1 H, 
s). 7.2-7.4<2H. m). 7.65-7.75(1 H, m). 8. 54(1 H, s), 8.92(1 H, s). 

Reference Example 36 

4-<4-benzylpiperazin-1-yl)-7-ethylamlno-6Hriitroquinazoline 

iH-NMR(CDCl3) 6(ppm): 1.41(3H, t, J = 7.1H2), 2.65-2.75(4H, m), 3.35-3.50(2H, m). 3.e3(2H. s), 3.95-4.05(4H. 
m). 7.07(1 H. s), 7.3-7.4(5H. m), 7.65-7.75(1 H, m), 8.50(1 H. s), 8.85(1 H, s). 

Reference Example 37 

4-<4-benzylpiperidino)-7-ethylamino-6-nitroquinazotine 

iH-NMR(CDCl3, 90MHr) 6(ppm): 1.42(3H, t. J = 7Hz), 1. 6-2.1 (5H. m). 2.4-2.8(3H. m). 3.0-3.3(1 H, m). 3.3-3.6- 
(2H. m). 4.3-4.7(2H. m). 7.04(1H. s), 7.1-7.5(5H. m). 7.5-7.8(1H, m), 8.55(1 H. s). 8.92(1H. s). 

Reference Example 38 

7-ethylamino-6-nitro-4-piperidinoquinazoline 

^H-NMR(CDCl3, 90MH2) a(ppm): 1.42(3H, t J = 7Hz), 1.7-1 .9(6H. m), 3.42(2H, dd. J = 7, SHz). 3.7-4.0(4H, 
m). 7.05(1 H. S). 7.5-7.8(1 H. br). 8.55(1 H, s), 8.93(1 H. s). 

Reference Example 39 

4-[N-(2-dimethylamlnoethyl)-N-methylammo3-7-ethylamlno-6-n'rtroquina2oline 

iH-NMR(CDCl3, 90MHz) «(ppm): 1.38(3H, 1, J = 6.9H2), 2.35(6H, s), 2.7-2.9(2H. m), 3.4-3.6(2H, m), 3.49(3H, 
s). 3.8-4.1 (2H. m), 6.96(1 H, s). 8.45 (1H. s). 9.1 7(1 H. s). 

Reference Example 40 

7-ethy lamino-4-(4-methy Ihomopi perazi n- 1 -y l)-6-nitroquinazol i ne 

^H-NMR(CDCl3. 90MHz) «(ppm): 1.40(3H. t. J = 6.9H2). 2.1-2.3(2H, m). 2.42 (3H. s). 2.6-2.8(2H, m), 2.8-3.0- 
(2H, m). 3.3-3.6(2H. m). 4.0-4.2(2H. m), 6.97(1 H, s). 8.47(1 s), 9.04(1 H, s). 

Reference Example 41 

4-(bi cy clo[2.2. 1 ]heptan-2-y tarn in o)-7-ethy lamino-6-nltroq ui nazoli ne 

1H.NMR(CDCI3) «(ppm): 1.2-1.7(7H. m). 1.41(3H, t J = 7.2H2). 1. 9-2.1 (1H. m). 2.42(2H. br). 3.3-3.5(2H. m). 
4.1-4.2(1H, m), 5.8-5.9(1 H. br), 7.03(1H. s), 7.71(1H. br), 8.51(1H, s), 8.70(1H. s). 

Reference Example 42 

4-(cyclohexylmethylamino)-7-ethylamlno-6-nltroquinazollne 

iH-NMR(DMSO-de) «(ppm): 0,93-1. 02(2H. m), 1.15(3H. m). 1.26(3H, t, J = 6.9H2), 1.64-1.76(6H, m), 3.34(4H. 
m). 6.84(1 H, s). 7.73(1 H. t J = 5.4H2). 8.31 (1H. s). 8.69(1 H. t J = 5.4H2). 9.26(1 H. s). 
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Reference Example 43 

7-ethylamlno-4-(3-morpholinopropylamino)-6-nltroquinazo!ine 

'H-NMR(CDCl3) 5(ppm): 1.41(3H, t. J = 7.2H2), 1.9-2.0(2H, m), 2.6-2.7(4H, m). 2.7-2.8(2H, m), 3.3-3.5(2H. 
m), 3.75-3.85(2H. m), 3.9-4.0(4H, m). 6.99(1 H. s), 7.7-7.8(1 H, br). 8.35-8.45(1 H. br), 8.48(1 H, s). 8.82(1 H. s). 

Reference Example 44 

7-ethylamino-4-(2-morpholinoethylamino)-6-nftroquinazoline 

^H-NMR(CDCIa) 6(ppm): 1.41 (3H, t. J = 7.1 Hz), 2.5-2.6{4H, m), 2.74(2H. t. J = 6.0H2). 3.3-3.45(2H, m). 3.7- 
3.85(6H, m), 6.7-6.9(1 H, m). 6.97(1 H. s), 7.6-7.75(1 H, m), 8.50(1 H. s). 8.76(1 H. s). 

Reference Example 45 

7-ethylamino-6-nitro-4-[2-(3-pyridyl)ethylamino]quinazoline 

^H-NMR(CDCl3) 6(ppm): 1.41(3H, t, J = 7.1 Hz), 3.08(2H. t. J =7.1 Hz), 3.35-3.45(2H. m). 3.96(2H. q. 
J = 7.0Hz), 6.6-6.7(1 H. m) . 7.02(1 H, s), 7.2-7.3 (1H. m). 7.55-7.65(1 H, m), 7.65-7.75(1 H, m), 8.45-8.5(2H. m), 
8.53(1 H. s). 8.73(1 H, s). 

Reference Example 46 

7-ethylamino-6-nrtro-4-[2-(2-pyridyl)ethylamino]quinazoline 

'H-NMR(CDCl3) *(ppm): 1.41(3H, t. J = 7.2Hz). 3.19(2H, t, J«=5.9Hz), 3.35-3.45(2H, m), 4.0-4.1(2H, m), 7.05- 
(1H, s), 7J2-7.3(1H, m). 7.65-7.B(2H, m). 8.49(1 H, s), 8.7-8.8(1 H, m). 8.90(1 H. s). 

Reference Example 47 

7-ethylamino-6Hiitro-4-[2-(4-pyridyl)ethylamlno]quinazollne 

»H-NMR(CDCl3) «(ppm): 1.40(3H. t J = 7^Hz). 3.07(2H. t. J = 7.0H2). 3.3-3.5(2H. m), 3.97(2H. q, J = 6.6Hz). 
6.7-6.8(1 H, m), 7.00(1 H, s), 7.18(2H. d, J = 6.0Hz). 7.65-7.75(1 H, m). B.48(2H. d. J = 6.0Hz), 8.54(1 H, s), 8.72- 
(1H, s). 

Reference Example 48 

7-ethylamino-6-nitro-4-[2-(1-pyrrolidinyl)ethy)amino]quinazoIine 

'H-NMR(CDCl3) «(ppm): 1.40(3H, t, J=7.2Hz), 1.75-1.95(4H, m), 2.6-2.8(2H, m), 2.91 (2H. t, J = 6.0Hz), 3.3- 
3.45(2H, m), 3.7B(2H. t. J = 6.0Hz), 6.94(1 H, s), 7.6-7.8(2H. m), 8.46(1 H, s), 9.01 (1H, s). 

Reference Example 49 

7-ethylamino-6-nitro-4-(2-piperidinoethylamino)quinazoline 

^H-NMR(CDCl3) 5(ppm): 1.41(3H, t. J = 7.2Hz), 1.45-1.6(2H, m). 1.6-1.7(4H, m), 2.45-2.6(4H, m), 2.67(2H. t, 
J = 5.9H2), 3.3-3.45(2H, m), 3.66(2H. t, J = 5.6Hz), 6.97(1 H, s), 7.0-7.2(1 H, br). 7.65-7.75(1 H, m). 8.49(1 H. s), 
8.78(1 H, s). 

Reference Example 50 

7-ethylamino-4-(4-dimethylammobenzytamino)-6-nitroquinazoiine 

^H-NMR(CDCl3+CD30D) 6(ppm): 1.41(3H, t. J = 7.3Hz), 2.95(6H, s). 3.42(2H. q, J = 7.3H2), 4.70(2H. s). 
6.74(2H, d. J = 8.9H2), 6.93(1 H, s), 7.29(2H. d. J = 8.9H2). 7.34(1 H. s). 7.70-7.78(1 H, br), 8.44(1 H, s). 8.91 (1H, 
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s). 



Reference Example 51 

7-ethylamino-6-nitro-4-[a-(2-pyridyl)bBnzylamino]quinazoHne 

iH-NMR(CDCb) «(ppm): 1.40(3H. t. J = 7.3Hz). 3.32-3.41 (2H, m), B.60(1H. d. J = 6.3H2). 6.96(1H, s). 7.21- 
7.40(4H» m), 7.40-7.48(2H. m), 7.62-7.72 (2H, m), 8.45(1 H, s), 8.52-8.57(1 H,m). 8.64(1 H, d, J = 4.6H2), 8.97- 
(1H.S). 

Reference Example 52 

7-ethylamlno-6-nitro-4-[1-(2-pyridyl)ethylamino)quina2oline 

^H-NMR(CDCb) «{ppm): 1.41(3H. t, J = 7.1Hz). 1.65(3H, d, J = 6.BHz). 3.39 (2H, m), 5.55-5.60(1 H, m), 7.01- 
(1H, s), 7.26-7.36(1 H. m). 7.70-7.76(2H. m), 7.90-8.00(1 H, br), 8.51 (1H. s). 8.66(1 H. d, J = 4.6H2), 8.86(1 H, 
s). 

Reference Example 53 

7-ethylamino-6-nttro-4-[1-(3-pyridyl)ethylamino]quinazoline 

^H-NMR(CDCl3) «(ppm): 1.39(3H, t. J = 7.3H2), 1.74(3H, d. J = 6.9H2), 3.35 (2H, q, J = 7.3Hz), 5.68-5.72(1 H. 
m), 6.71 (1H, d. J = 7.3H2). 6.97(1 H, s). 7.26-7.30(1 H. m). 7.63-7.71 (1 H, m). 7.77(1 H. d, J = 7.3H2). 8.47(1 H, 
s). 8.51 (1H. d. J = 4.6Hz), 8.71 (1H. s). 8.86(1 H. s). 

Reference Example 54 

7-ethylamino-6-nitro-4-{3-I4-(2-pyridyl)piperazlnyl]propylamino}quina20lme 

^H-NMR(CDCl3) a(ppm): 1.38(3H, t. J = 7.1 Hz), 1.95(2H, m), 2.69-2.74(6H, m). 3.34(2H, q. J =7.1 Hz). 3.67- 
3.74(6H. m). 6.62-6.71 (2H. m). 6.94(1 H, s). 7.51 (1H. dd, J = 1.3, 7.3Hz), 7.63(1 H. br). 8.18-8.21(1 H. m), 8.49- 
(1H, s), 8.50(1 H, d. J = 5.0H2), 8.77(1 H, s). 

Reference Example 55 

7-ethylamlno-4-(4-morpholinobutylamino)-6-nilroquina2oline 

^H-NMR(CDCl3 +CD3OD) 5(ppm): 1.41(3H, t, J = 7.3Hz), 1.64-1 .85(4H. m), 2.46-2.60(6H, m). 3.51(2H. q. 
J = 7.3Hz). 3.63(2H. t, J = 6.4H2). 3.72-3.80(4H. m). 6.91 (1H, s). 7.32(1 H. s). 8.40(1 H. s). 9.01 (IH.s). 

Reference Example 56 

7-ethylamino-4-[2-(2-methylpiperidino)ethylamino]-6-nitroquina2ollne 

iH-NMR(CDCl3) «(ppm): 1 .35-1 .45(9H, m), 1.90-2.10(2H. m). 2.20-2.35(3H. m). 3.30-3.45(2H, m). 3.75-3.87- 
(2H. m). 6.90(1 H, s). 7.60-7.67(1 H. m), 8.40(1 H. s), 9.40(1 H. s). 

Reference Example 57 

7-ethylamino-4-{3-dimethylaminopropylamino)-6-nrtroquinazollne 

^H-NMR(CDCl3) 6(ppm): 1 .36-1 .42(3 H. m). 1.81-1.92(2H. m). 2.45(3H. s). 2.46(3H. s). 2.62-2.70(2H. m). 3.33- 
3.38(2H, m), 3.67-3.73(2H. m), 6.87(1 H, s), 7.60-7.70(1 H. m). 8.43(1 H. s), 8.62(1 H. s), 9.90(1 H, br). 
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Reference Example 58 

7-ethylamino-4-[2-(1-methyl-2-pyrrolidinyl)ethylamino]-6-nitroqulna2oline 

iH-NMR<CDCl3) «(ppm): 1.40(3H, t, J = 7.2H2), 1 .80-2.20(8H. m), 2.59(3H. s). 3.33-3.43(3H, m). 3.50-3.95(2H. 
m). 6.92(1 H, s), 7.62-7.70(1 H, br), 8.45(1 H, s). 8.73(1 H, s). 

Reference Example 59 

7-ethylamino-4-(3-diethytaminopropyiamino)-6-nitroquinazoline 

1H-NMR(CDCI3) «(ppm): 1.14-1.42(9H, m), 1.85-2.10(2H. m), 2.60-3.00(6H, m), 3.20-3.40(2H. m), 3.55-3.80- 
(2H, m). 6.90(1 H. s). 7.64(1 H. s), 8.43(1 H. s). 8.89(1 H. s). 9.51 (1 H, br). 

Reference Example 60 

7-ethylamino-4-{4-[4-(4-methoxyphenyl)piperazinyl]butylamino}-6-nitroquinazolin^ 

'H-NMR(CDCb) 6(ppm): 1.41(3H. t. J = 7.2Hz), 1 .72-1 .87(4H. m). 2.55(2H. I, J = 6.9H2), 2.69-2.73(4H, m). 
3.13-3.16(4H. m), 3.38(2H. q, J = 7.2Hz), 3.B7-3.74(2H. m), 3.76(3H, s). 6.55-6.85(1 H, m), e.83(2H. d, 
J=9.4H2). 6.90(2H. d. J = 9.4H2). 6.98(1 H. s). 7.65-7.72(1 H, m), 8.50(1 H. s), 8.77(1 H, s). 

Reference Example 61 

4-[(1-benzyl-4-plperidinyl)methylamino]-7-ethylamrno-6-nitroquinazoline 

iH-NMR(CDCl3 + CD3 0D) 6(ppm): 1.40(3H, t, J = 7.3H2), 1 .60-1 .80(2H, m). 1. 85-2.1 0(3H, m). 2.35-2.50(2H, 
m). 3.38(2H. q, J = 7.3H2), 3.53-3.66(2H. br). 3.86(2H. s). 6.91 <1H, d. J = 3.0H2), 7.33-7.50(5H. m). 7.67(1 H. 
m), 8.37 (1H, s), 9.11 (1H, s). 

Reference Example 62 

7-ethylamino-6-nitro-4-{3-[4-(2-pyrimidyl)piperazinyl]propylamino}quinazoline 

iH-NMR(CDCl3) a(ppm): 1.39(3H, t. J = 7.1H2). 1.94-2.01(2H, m), 2.60-2.80(6H. m), 3.38(2H. q, J=7.1Hz). 
3.73-3.80(2H. m), 3.90-4.00(4H, m). 6.50-6.54(1 H. m). 7.38(1 H, s). 7.67(1 H. br). 8.31 (1H. s). 8.32(1 H, s). 
8.45(1 H, s). 8.59(1 H. br). 9.00(1 H. s). 

Reference Example 63 

7-ethylamino-6-nitrb-4-(3-thiomorpholinopropylamino)qulnazoline 

iH-NMR(CDCl3 +CD3OD) fi(ppm): 1.42(3H. t, J = 7,3H2), 1.92(2H, t. J = 6.6H2), 2.59(2H, t, J=6.6H2), 2.77- 
2.84(8H. m). 3.40(2H, q, J = 7.3H2), 3.66(2H, t. J=6.6H2), 6.91 (1H. s). 7.40(1 H. s), 8.37(1 H. s). 8.95(1 H, s). 

Reference Example 64 

7-ethylamlno-4-[3-(2,6-dimethylmorpholino)propylamlno>6-nitroquina2onne (cis and trans mixture) 

1H-NMR(CDCI3) 5(ppm): 1.20(3.7H. d, J = 6.3H2), 1.27(2.3H, d. J = 6.6H2). 1.41(3H. t, J = 6.8H2). 1.76-1.98- 
(3H. m), 2.20-2.80(3H, m), 2.80-2.95(2H. m), 3.35-3.45(2H, m). 3.60-3.80(2H. m). 3.80-4.1 5(2H. m), 6.93(1 H. 
s). 7.31 (1H. s). 7.71-7.73(1 H, m). 8.41 (1H. s). 8.83(1 H. s). 
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Reference Example 65 

7-ethylamino-6-nilrc)-4-(4-thiomorpholinobutylarnino)quina2oline 

^H-NMR(CDCl3+CD30D) 5(ppm): 1.41(3H, t. J = 7.1H2). 1 .60-1 .80(4H. m), 2.46{2H, t. J=7.3H2), 2.65-Z80- 
(8H, m). 3.38<2H. q, J = 7.1 Hz). 3.63(2H, t. J = 6.6H2). 6.92(1 H, s). 7.30(1 H. s). 8.41 (1H. s), 8.96(1 H. s). 

Reference Example 66 

4-(5-chloropentylamlno)-7-ethylamino-6-nltroquinazoline 

Triethylamine (14.9 ml. 106.9 mmol) and 5-amino-1-pentanol (2.47 ml, 22.7 mmol) were added to a 1.4- 
dioxane solution (100 ml) of 4-chloro-7-ethylamino-6-nitroquinazoline (5.74 g. 22.7 mmol) obtained In 
Reference Example 13 under ice-cooling and the mixture was stirred at room temperature for 19 liours. The 
precipitated solid was filtered off, washed successively with water and ether and dried. To a solution of the 
resulting solid in 1 .2-dichloroethane (40 ml), thionyl chloride (4.80 ml, 65.8 mmol) was added and the 
mixture was heated under reflux for 3 hours. After the solvent was distilled off. ice and a saturated aqueous 
solution of sodium bicarbonate were added and the mixture was extracted with chloroform. The organic 
layer was dried over a drying agent (magnesium sulfate), the drying agent was filtered off and the filtrate 
was concentrated under reduced pressure to give 7.15 g (93.3%) of the title compound as a crude product. 
^H-NMR(CDCl3) 6(ppm): 1.40(3H. t. J = 7.2H2). 1 .56-1 .65(2H. m), 1 .73-1 .90(4H, m). 3.39(2H. q. J = 7.2H2). 
3.57(2H. t, J = 6.4Hz). 3.67-3.74{2H, m). 6.43(1 H, br). 7.02(1 H. s). 7.71 -7.74(1 H. m). 8.51 (1H. s). 8.82(1 H. s). 

Reference Example 67 

7-ethylamino-6-nilro-4-(5-thiomorphormopentylamino)quinazoline 

Thiomorpholine (6 ml. 59.7 mmol) was added to a dimethylformamide solution (30 ml) of 4-(5- 
chloropentylamino)-7-ethylamino-6-nltroquina20line (2.50 g. 7.41 mmol) ot>tained in Reference Example 66 
and the mixture was heated under reflux for 3 hours. After the solvent was distilled off. the residue was 
purified by silica gel column chromatography (chloroform:methanol = 30:1) to give the title compound (2.95 
g. 98.7%). 

iH-NMR(CDCl3) «(ppm): 1.40(3H, t. J=7.2H2). 1.42-1.50(2H, m), 1 .59-1 .83(4H. m), 2.53(2H. t. J = 7.4H2), 
2.75-2.81 (4H. m), 3.32-3.39(6H. m). 3.66(2H. t. J = 7.2Hz). 6.92(1 H. s). 7.64-7.67(1 H, m). 8.47(1 H. s). 8.89- 
(1H.S). 

Reference Example 68 

7- ethylamino-4-[5-(2.6-dimethylmorpholino)p8ntylamirK)]-6-nitroquinazoline 

According to a manner similar to that in Reference Example 67, the title compound was obtained from a 
compound obtained in Reference Example 66 and 2,6-dimethylmorpholine. 

iH-NMR(CDa3) 6(ppm): 1 .16-1 .30(6H. m). 1.40(3H, I. J = 7.2Hz). 1 .42-1 .80(6H, m). 2.43(2H, t. J=7.4H2). 
2.80-2.85(2H. m). 3.30-3.45(4H. m). 3.60-4.05(4H. m). 6.44(1 H. br). 6.96(1 H. s), 7.66-7.70(1 H. m), 8.49(1 H. 
S). 8. 84(1 H, s). 

Example 1 

8- benzylamino-3-ethyl-2.3-dihydro-1 H-imidazo[4,5-g)quina2oline-2-one (Compound 1 ) 

To a solution of 4-ben2yiamino-7-ethylamino-6-nitroquina2oline (3.00 g, 9.29 mmol) obtained in Refer- 
ence Example 3 in dimethylformamide (100 ml), was added a suspension of 10% palladium on carbon (300 
mg) in water (10 ml), followed by stirring under hydrogen stream at room temperature for 5 hours and 
additionally at 50 for 1 hour. The reaction mixture was filtered with a filter aid and the filtrate was 
evapotared. The residue was crystallized from methanol to give crude crystals (2.59 g. 95.2%) of 6-amino- 
4-benzylamino-7-ethylaminoquinazoline. To a solution of the resulting crude crystals (200 mg, 0.683 mmol) 
in dimethylformamide (10 ml), was added N.N'-carbonyldiimidazole (300 mg, 1.85 mmol), followed by 
stining at 100*C for 3.5 hours. Water was added to the reaction mixture, the precipitated crystals were 



33 



EP 0 668 280 A1 



filtered off and recrystallized from a mixed solvent of ethanol and dioxane to give the title compound (160 
mg. 47.3%). 

iH-NMR(DMSO-dG, 90MHz) a(ppm): 1.25(3H. t, J = 7.0Hz), 3.92(2H. br q, J = 7.0H2). 4,78(2H. d, J=5.5H2). 
7.1-7.5(6H, m). 7.82(1 H, s), 8.34(1 H, s), 8.45-8.65(1 H, m). 11.3-1 1.4(1H, br). 

The following compounds of Examples 2 to 38. Examples 76 to 89 and Example 113 were prepared 
according to a manner similar to that in Example 1 except for using the conresponding nitro compounds 
obtained in References in place of 4-benzylamino-7-ethylamrno-6-nitroquinazoiine. 

Example 2 

8-benzyiamino-3-methyl-2,3-dihydro-1 H-imtdazo[4,5<-g]quinazoline-2-one (Compound 2) 

This compound was synthesized from the compound obtained in Reference Example 2. 
iH-NMR(DMSO-d6, 90MHz) a(ppm): 3.37(3H. s). 4.77(2H, d, J=4.6Hz), 7.2-7.4(5H. m), 7.81 (1H. s). 8.32(1 H. 
s). 8.5-8.6(1 H. m). 11. 38(1 H, s). 

Example 3 

&4}enzylamino-3-isopropyl-2,3-dihydro-1H-imidazo[4,5-g]quinazoline-2-one (Compound 3) 

This compound was synthesized from the compound obtained in Reference Example 4. 
^H-NIWR(DMSO-ds) MPPm): 1.59(eH, d. J=e^H2). 4.72(2H, m). 4.86(2H. s), 7.24-7.41 (5H, m), 7.46(1 H. s). 
7.55(1 H, s), 8.47(1 H. s). 

Example 4 

8-ben2ylamino-3-(n-propyl)-2,3-dlhydro-1 H-imidazo[4,5-g]quinazoline-2>one (Compound 4) 

This compound was synthesized from Compound A obtained in Reference Example 5 
^H-NMR(DMSO-dG) «(ppm): 0.90(3H. t. J=7.4Hz), 1.71(2H. tq. J=6.9. 7.4H2), 3.85(2H, t J = 6.9Hz). 4.77(2H. 
d. J = 5.4Hz), 7.19-7.36(6H. m), 7.83(1 H. s), 8.33(1 H, s), 8.60(1 H. m). 11. 42(1 H. s). 

Example 5 

8-benzylamino-3-(n-butyl)-2.3Tdihydro-1 H-imidazo[4,5-g]quinazoline-2-one (Compound 5) 

This compound was synthesized from the compound obtained in Reference Example 6 
^H-NMR(DMSO-d6) «(ppm): 0.91(3H. t. J=7.4Hz), 1.32(2H. m), 1.70(2H. m. J = 6.9, 7.4Hz). 3.88(2H. t. 
J = 8^Hz). 4.78(2H, d, J=5.4Hz). 7.19-7.36(eH. m). 7.83(1 H. s). 8.32(1 H. s), 8.59(1 H, t. J*5.9Hz), 11. 42(1 H, 
s). 

Example 6 

8-benzylamlno-3-cyclopentyl-2,3-dihydro-1 H-imidazo[4,5-g}quinazoline-2-one (Compound 6) 

This compound was synthesized from the compound obtained in Reference Example 7. 
'H-NMR(DMSO-d6. 90MHz) «<ppm): 1.6-2.2(8H, m). 4.65-5.0(3H. m). 7.1-7.4 (6H. m). 7.81 (1H. s), 8.31 (1H, 
s). 8.4-8.6(1 H. m). 1 1 .4-1 1 .5(1 H, br). 

Example 7 

8-benzylamino-3-cyclohexyl-2,3-dihydrol-1 H-imidazo[4,5-g]quinazoline-2-one (Compound 7) 

This compound was synthesized from the compound obtained In Reference Example 8. 
^H-NMR(DIVISO-dG. 90MHz) 6(ppm): 1.4-2.0(1 OH. m). 4.1 -4.3(1 H. m). 4.65-4.85(2H, m), 7.15-7.40(5H, m), 
7.44(1 H, s), 7.79(1 H, s), 8.31 (1H. s). 
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Example 8 

8-ben2ylamino-3-cycloheptyl-2,3-dihydro-1 H-imida2o[4.5-Qlquina2ollnB-2-on© (Compound 8) 

5 This compound was synthesized from the compound obtained in Relerence Example 9. 

^H-NMR{DMSO-d6) 6(ppm): 1 .58-1 .99(1 OH. m), 2.25(2H. m), 4.40(1H. m). 4.77(2H, d. J = 5.4H2). 7.19-7.36- 
(5H, m), 7.40(1 H. s), 7.81 (1 H. s). 8.33(1 H, s). 8.59(1 H. m). 1 1 .43(1 H, s). 

Example 9 

70 

8-benzy lamino-3-cyclooctyl-2,3-dihydro-1 H-imidazol4,5-g]quinazoline-2-one (Compound 9) 

This compound was synthesized from the compound obtained in Reference Example 10. 
iH-NMR(DMSO-d6. 90MHz) h(ppm): 1.3-2.0(12H, m), 2.0-2.5(2H, m). 4.3-4.7(1 H. m). 4.77(2H. d. J = 5.7H2), 
76 7.1 -7.5(6H, m). 7.81 (1 H, s). 8.32(1 H, s). 8.4-8.65(1 H. m). 

Example 10 

3-benryl-B-ben2ylamino-2,3-dihydro-1 H-imidazoI4,5-Qlquinazoline-2-one (Compound 1 0) 

20 

This compound was synthesized from the compound obtained in Reference Example 11. 
iH-NMR(DMSOd6, 90MHz) «(ppm): 5.12(4H. d, J = 6Hz). 7.1 5-7.4(1 1 H, m), 7.58(1 H. s). 8.38(1 H. s). 

Example 11 

25 

3-ethyl-8-(4-pyridylmethylamino)-2,3-dihydro-1H-imidazoI4,5-g]-2-one dihydrochloride (Compound 11) 

This compound was synthesized from the compound obtained in Reference Example 14. 
iH-NMR(CD30D) a(ppm): 1.35(3H, t J=7.3H2). 3.98(2H. q. J = 7.3Hz). 7.28 (1H. s). 7.43(2H. d, J«6.3Hz), 
30 7.77(1 H. s). 8.31 (1 H, s). 8.44(2H. d. J = 6. 3Hz) (measured as a free base). 

Example 12 

3-ethyh8-(3-pyridylmethylamino)-2,3-dihydro-lH-imidazo[4.5-glquinazoline-2-one dihydrochloride (Com- 
as pound 12) 

This compound was synthesized from the compound obtained in Reference Example 15. 
iH-NMR(DMSO-dG) «(ppm): 1.27(3H, t. J«=6.9H2). 3.92(2H. q, J = 6.9H2). 5.10(2H, d, J = 5.4Hz). 7.61(1H, s). 
7.98(1 H. dd, J = 7.9. 5.4Hz), 8.32(1 H, s). 8.58(1 H. d. J = 7.9H2). 8.82(2H, m). 9.00(1 H, s). 11. 02(1 H. t. 
40 J = 5.4H2), 12.07(1 H, s) (measured as a free base). 

Example 13 

3-ethyl-8-(2-pyridylmethylamino)-2.3-dihydro-1H-imidazo[4,5-glquina20line-2-one dihydrochloride (Com- 
4S pound 13) 

This compound was synthesized from the compound obtained in Reference Example 16. 
^H-NMR(DMSO-d6) 5(ppm): 1.25(3H, t. J = 6.9H2). 3.95(2H, m), 4.84(2H. d. J = 5.4H2), 7.26(2H. m). 7.38(1 H. 
s). 7.70(1 H. m), 7.86(1 H. s). 8.30(1 H. s). 8.51 (1H, d, J = 5.0H2). 8.68(1 H, t, J = 5.9H2). 1 1.46(1 H, br). 

50 

Example 14 

3-ethyl-8-(4-methoxybenzylamino)-2.3-dihydro-1H-imidazo[4.5-g)quinazoline-2-one hydrochloride (Com- 
pound 14) 

55 

This compound was synthesized from the compound obtained in Reference Example 17. 
^H-NMR(DMSO-d6) «(ppm): 1.27(3H. t, J = 7.1 Hz), 3.73(1 H. s), 3.94(2H. q. J = 7.1 Hz), 4.86(2H, d, J = 5.3Hz). 
6.90(2H. d. J = 8.5Hz), 7.34(2H. d. J = 8.5H2), 8.15(1H. s). 8.80(1H, s). 10.35-1 0.5(1 H. m), 11.98(1 H. s). 
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Example 15 

3-ethyl-8-(3-methoxyben2ylamlno)-2,3-dlhydro-1H-imidazo[4,5-g]quina2oline-2-one hydrochloride (Com- 
pound 15) 

This compound was synthesized irom the connpound obtained in Reference Exannple 18. 
iH-NMR<DMSO-d6) fi(ppm): 1.29(3H. t. J = 7.1 Hz). 3.74{3H. s). 3.95(2H. q. J = 7.1 Hz), 4.89(2H, d, J=4.eH2). 
6.8-6.9(1H, m), 6.9-7.0(2H. m), 7.2-7,3 (1H, nr^), 7.49(1H, s). 8.15(1H. s). 8.73(1H, s). 10^-10.3(1 H, m). 11.90 
(1H. br). 

Example 16 

3-ethyl-B-(2-methoxyt)enzylamino)-2.3-dihydro-1 H-imidazo[4,5-g]quinazoline-2-or)e hydrochloride (Com- 
pound 16) 

This compound was synthesized from the compound obtained Reference Example 19. 
^H-NMR(DMSO-dG) «(ppm): 1.28(3H. t J =7.1 Hz). 3.85(3H. s), 3.96(2H. q. J = 7.1 Hz). 4.88(2H. d. J = 5.3Hz). 
6.88(1 H, t, J = 7.4H2), 7.03(1 H. d, J = 7.9Hz). 7.1 8(1 H. d, J = 7.4Hz). 7^8(1 H. t. J = 7.9Hz), 7.49(1 H, s). 8.19- 
(1H. s). 8.78(1 H, s). 10.1 5-1 0.3(1 H. m). 11.97(1H, s). 

Example 17 

3-ethyl-8-(4-methylben2ylamino-2.3-dihydro-1 H-imidazo[4,5-g]quinazoiine-2-one hydrochloride (Compound 
17) 

This compound was synthesized from the compound obtained in Reference Example 20. 
iH-NMR(DMSO-d6) fi(ppm): 1.28(3H, t. J =7.1 Hz). 2.28(3H. s). 3.94(2H, q. J = 7.1 Hz). 4.88(2H. d, J = 5.0H2), 
7.14(2H, d. J = 7.9Hz). 7.28(2H. d. J = 7.9Hz), 7.48(1 H, s). 8.1 5(1 H. s), 8.80(1 H. s). 1 0.4-1 0.5(1 H. m). 11.98- 
(1H. s). 

Example 18 

3-ethyl-8-(3-trifluoromethylbenzylamino)-2.3-dihydro-1H-imidazo[4,5-g]quinazoline-2-one hydrochloride 
(Compound 18) 

This compound was synthesized from the compound obtained in Reference Example 21 . 
iH-NMR(DMSO-d6) «(ppm): 1.29(3H, t. J=7.2Hz), 3.96(2H. d. J = 7.2Hz). 5.03(1 H, d. J = 5.4Hz). 7.48(1 H. s). 
7.5-7.8(4H. m). 8.17(1 H. s), 8.82(1 H. s), 10.5-10.6(1 H. m), 12.00(1H, s). 

Example 19 

3-ethyI-B-(4-fluorobenzylamino)-2,3-dihydro-1 H-imidazo[4,5-g]quinazoline-2-one hydrochloride (Compound 
19) 

This compound was synthesized from the compound obtained in Reference Example 22. 
^H-NMR(DMSO-d6) 6(ppm): 1.28(3H. t, J = 7.lHz). 3.97(2H. q. J=7.1H2). 4.90(2H, d. J=5.6H2), 7.05-7.2(2H. 
m), 7.4-7.55(3H. m). 8.1 6(1 H, s), 8.80(1 H. s). 10.4-1 0.55(1 H. m), 11. 98(1 H, s). 

Example 20 

8-(3.4-drtluorobenzyiamino)-3-ethyl-2,3-dihydro-1H-imidazo[4-,5-g)quina2oline-2-one hydrochloride (Com- 
pound 20) 

This compound was synthesized from the compound obtained in Reference Example 23. 
^H-NMR(DMSO-d6) 6(ppm): 1.28(3H. t. J = 6.9Hz), 3.95(2H, q. J=6.9Hz). 4.91(2H. d. J = 4.3Hz), 7.2-7.6(3H. 
m). 7.50(1 H. s), a.18(1H, s), 8.81(1 H. s). 10.5-10.6(1H. m). 12.00(1H, s). 
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Exampie 21 

8-(4-<:htorobenzylamino)-3-ethyl-2.3-dihydro-1 H-imtdazo[4,5-g]quinazoline'2-one hydrochloride (Compound 
21) 

6 

This compound was synthesized from the compound obtained in Reference Exampie 24. 
'H-Niy/IR(DMS0-d6) «(ppm): 1.27(3H. t, J=7.2Hz). 3.95(2H. q. J = 7.2Hz). 4.g2(2H, d. J = 4.0Hz). 7.40(2H. d, 
J = 8.6Hz), 7.42(2H. d. J = 8.6H2), 7.48(1 H. s), 8.15(1H. s). 8.80(1H, s), 10.45-1 0.55(1 H. m), 12.01(1H, s). 

10 Example 22 

8-I(N-ben2yl-N-methyl)amino]-3-ethyl-2,3-dihydro-1 H-imidazo[4-.5-g]quinazoline-2-one hydrochloride (Com- 
pound 22) 

75 This compound was synthesized from the compound obtained in Reference Example 25. 

iH-NMR(DMS0-d6) «(ppm): 1.29(3H. t, J = 7.1 Hz), 3.57(3H. s), 3^5(2H, q, J = 7.1 Hz), 5^5(2H. s). 7.25-7.45- 
(5H, m). 7.56(1 H. s), 7.81 (1H. s), 8.78 (1H. s), 11. 58(1 H, s). 

Example 23 

20 

8-amino-3-ethyl-2,3-dihydro-lH-imidazo[4,5-g]quinazoline-2-one hydrochloride (Compound 23) 

This compound was synthesized from the compound obtained in Reference Example 26. 
^H-NMR(DMSO-d6) 6(ppm): 1.27(3H, I, J = 7.3Hz). 3.94(2H. q. J=7.3Hz). 7.43(1 H. s). 7.99(1 H. s). 8.71 (1H. 
25 s). g.25-9.55(2H. m). 1 1 .91 (1 H, s). 

Example 24 

3-€thyl-8-ethylamino-2,3-dihydro-1H-imldazoI4,5-g]quinazoline-2-one hydrochloride (Compound 24) 

30 

This compound was synthesized from the compound obtained in Reference Example 27. 
^H-NIVIR(DMSO-d6) 6(ppm): 1.27(6H, m). 3.71 (2H, m), 3.94(2H, q, J = 6.9Hz), 7.46(1 H. s). 8.08(1 H. s). 8.79- 
(1 H, s), 9.97(1 H, br). 1 1 .98(1 H. br). 

35 Example 25 

3-ethyl-8-(indan-1-ylamino)-2»3-dihydro-1H-imidazoI4,5-g]quinazoline-2-one hydrochloride (Compound 25) 

This compound was synthesized from the compound obtained in Reference Example 28. 
40 ^H-NMR(DMSO-d6) 6(ppm): 1.29(3H, t. J = 7.0Hz), 2.1-2.3(1 H. m). 2.5-2.7(1 H, m), 2.9-3.2(2H. m), 3.96(2H. q, 
J = 7.0Hz). 6.22(1H. q, J = 7.eHz), 7.1-7.4<4H, m), 7.51(1H. s). 8.18(1 H. s), 8.86(1H. s), 10.02(1H, d. 
J=7,9Hz). 1 1.96(1 H, s). 

Exampie 26 

45 

3-ethyl-8-phenylamino-2,3-dihydro-1H-imida2o[4,5-gJquinazoline-2-one hydrochloride (Compound 26) 

This compound was synthesized from the compound obtained in Reference Example 29. 
iH-NMR(DMSO-dG) «(ppm): 1.29(3H, t. J = 7.4Hz). 3.96(2H, q. J = 7.4Hz). 7.30(1H, t. J = 7.4Hz), 7.48(2H, d, 
50 J = 7.4Hz). 7.71 (2H. d, J = 7.4H2). 8.43(1 H. s). 1 1 .28(1 H, br). 12.08(1 H. s). 

Exampie 27 

3-ethyl-8-(2-phenethylamino)-2,3-dihydro-1H-imidazo[4,5-g]quinazoline-2-one hydrochloride (Compound 27) 

55 

This compound was synthesized from the compound obtained in Reference Example 30. 
^H-NMR(DMSO-d6) 5(ppm): 1.26(3H. t. J = 6.9H2), 3.01 (2H. t, J = 7.4Hz). 3.19(2H, m), 3.93(2H, q, J = 6.9Hz), 
7.19-7.33(5H. m). 7.39(1 H. s). 8.00(1 H. s). 8.80(1 H. s). 9.91 (1H. br). 11. 94(1 H, br). 
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Example 28 

3-ethyl-8-(1-naphthylmethylamino)-2.3-dihydro-1H-lmidazo[4,5-g]quina2oli^^^ hydrochloride (Com- 

pound 28) 

This compound was synthesized from the compound obtained In Reference Example 31 . 
^H-NMR(DMSO-d6) «(ppm): 1.27(3H, t. J = 6.9H2), 3^B<2H, q. J = 6.9H2), 5.39(2H. d. J = 5.0H2), 7.46(2H. m), 
7.50(1 H. s), 7.58(2H. m), 7.90(1 H, m), 7.99(1 H. m). 8.17(1H, s), 8.B3(1H, s), 10.35(1 H, br). 1 1 .97(1 H, br). 

Example 29 

8-diphenylmethylamino-3-ethyl-2,3-dihydro-1H-imidazo[4,5-g]quina2ollne-2-one hydrochloride (Compound 
29) 

This compound was synthesized from the compound obtained in Reference Example 32. 
»H-NMR(DMSO-d6) «(ppm): 1.2B(3H, t. J = 7.3Hz). 3.95(2H, q, J = 7.3H2), 7.0-7.1(1H, m), 7.3-7.5<10H. m), 
7.51 (1H. s). 8.39(1 H, s). 8.84(1 H, s), 10.37(1 H. d, J = 8.2H2). 12.01 <1H. s). 

Example 30 

3-«thyl-8-(2.3,4,5-teftrahydro-2-furylmethylamino)-2,3<lihydro-1l+imida2o[4,5-gJquina20line-2-on^ hydrochlo- 
ride (Compound 30) 

This compound was synthesized from the compound obtained in Reference Example 33. 
^H-NMR(DMSO-d6) *(ppm): 1.24(3H, m). 1.88(4H, m). 3.61(3H. m). 3.80(1 H. m), 3.94(2H. m). 4.13(1 H. m). 
7.33(1 H. s), 7.80(1 H, s), 8.07(1 H. m), 8.32(1 H, s), 11. 37(1 H, br) (measured as a free base). 

Example 31 

3-ethyl-B-(4-phenylpiperazln-Vyl)-2,3-dihydro-1H-imidazo[4,5-g]quinazoline-2-one dihydrochloride (Com- 
pound 31) 

This compound was synthesized from the compound obtained in Reference Example 35. 
»H-NMR(DMSO-d6) «(ppm): 1.27(3H. t J«7.3Hz). 3.35-3.5(4H, m). 3.95(2H. q. J = 7.3H2), 4.2-4.4(4H, m) 
6.84(1 H. t. J = 7.3Hz). 7.00(2H. d. J=7.9Hz). 7.27(2H. dd, J = 7.9. 7.3Hz), 7.53(1 H, s), 7.68(1 H, s), 8.81 (Ih! 
S). 11.68(1 H, s). 

Example 32 

8-(4-benzylpiperazin-1-yI)-3-ethyl-2,3-dihydro-1H-imldazo[4,5-g]quinazoline-2-one dihydrochloride (Com- 
pound 32) 

This compound was syrrthesized from the compound obtained in Reference Example 36. 
^H-NIWR(DMSO-d6) «(ppm): 1.26(3H. t. J = 7.2H2). 3.2-3.8(4H, m). 3.95(2H. q, J=7.2Hz), 3.9-4.2(2H. m) 
4.38(2H, s). 4.6-4.8(2H, m), 7.45-7.55(3H, m). 7.57(1 H, s), 7.60(1 H. s). 7.6-7.7(2H. m). 8.86(1 H, s). 1 1.68(1 h! 
s), 11. 9-1 2.2(1 H. br). 

Example 33 

8-(4-ben2ylpiperldino)-3-ethyl-2,3-dihydro-1H-imidazo[4.5-g]quinazoline-2-one hydrochloride (Compound 
33) 

This compound was synthesized from the compound obtained in Reference Example 37. 
iH-NMR(DMS0-d6) 5(ppm): 1.26(3H. t. J = 7.2H2). 1.3-1.55(2H, m), 1.7-1.9 (2H, m), 1. 9-2.2(1 H. m). 2.55-2.7- 
(2H. m). 3.3-3.6(2H. m), 3.93(2H. q, J = 7.2H2). 4.6-4;7(2H, m). 7.15-7.4(5H. m). 7.50(1 H. s). 7.51 (1H. s). 8 72 
(1H, s). 11. 57(1 H, s). 
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Example 34 

3-ethyi-8-piperidino-2.3-dihydro;1 H-imidazoI4.5-g]quina2oline-2-or>e hydrochloride (Compound 34) 

6 This compound was synthesized from the compound obtained in Reference Example 38. 

^H-NMR(DMS0-d6) 5{ppm): 1.26{3H. t, J = 7.3H2). 1.76(6H. br s). 3.94(2H. q, J = 7.3H2). 4.0B(4H. br). 7.51- 
(1 H. s). 7.54(1 H. s), 8.73(1 H. s), 1 1 .63 (1 H, s). 

Example 35 

10 

8-IN-(2-dimethylaminoethyl)-N-methylamino>3-ethyl-2,3Kiihydro-1HHmidazot4,5-g)quinazoline-2^ 
dihydrochloride (Compound 35) 

This compound was synthesized from the compound obtained in Reference Example 39. 
16 ^H.NMR(DMSO-dG) «(ppm): 1.27(3H. t, J = 7.2H2). 2.89(6H. s). 3.53(2H. t. J = 6.3Hz). 3.68(3H. s). 3.95(2H. q. 
J = 7.2Hz). 4.32(2H. t. J = 6.3H2). 7.54(1 H. s). 7.94(1 H. s). 8.76(1 H, s). 

Example 36 

20 3-ethyl-8-(4-methylhomopiperazin-1 -yl)-2,3-dihydro-1 H-imida2o[4,5-g]quinazoline-2-one dihydrochloride 
(Compound 36) 

This compound was synthesized from the compound obtained in Reference Example 40. 
^H-NMR(DMSO-d6) «<ppm): 1^7(3H. I, J = 7.2H2). 2.15-2.30(1H, m). 2.5-2.7(1H. m). 2.75(3H. br). 3.1.3.3(2H. 
25 m), 3.4-3.6(1 H. m), 3.6-3.8(1 H, m). 3.95(2H. q. Js=7.2H2). 4.0-4.2(2H. m), 4.3-4.5(1 H. m). 4.5-4.7(1 H. m), 
7.55(1 H. s), 7.69(1 H. s) 8.79(1 H. s), 1 1. 1-11. 3(1 H. br). 11. 62(1 H, s). 

Example 37 

30 8-(bicyclo[2.2.1 ]heptan-2-ylamino)-3-ethyl-2.3-dihydro-1 H-imidazo[4.5-Qlquinazoline-2-one hydrochloride 
(CornpK)und 37) 

This compound was synthesized from the compound obtained in Reference Example 41 . 
^H-NMR(DMSO-dG) 5(ppm): 1.15-1 .35(3H. m). 1.30(3H. t J = 7.1 Hz), 1.5-1 .7(2H, m). 1.7-1 .8(1 H, m). 1.8-1.9- 
35 (2H, m), 2.37(2H. br). 3,95(2H, q. J = 7.1 Hz). 4.1 5-4.30(1 H, m), 7.44(1 H. s). 8.31 (1 H. s). 8.79(1 H. s), 9.1 9(1 H. 
br d, J = 5.7Hz). 1 1 .92(1 H, s). 

Example 38 

40 8-cyclohexyImethylamino-3-ethyl-2.3-dihydro-l H-imidazo[4.5-g3quinazoline-2-one hydrochloride (Compound 
38) 

This compound was synthesized from the compound obtained in Reference Example 42. 
iH-NMR(DMS0-d6) «ppm): 0.89-1 .18(5H. m). 1.23(3H. t, J = 6.9Hz). 1 .67-1 .77(6H. m), 3.91 (2H. q. 3 = 6.9H2). 
45 7.32(1 H. s). 7.79(1 H, s), 8.01 (1 H. m). 8.32(1 H. s). 1 1 .36(1 H. br) (measured as a free base). 

Example 39 

8-benzylamino-3-ethyl-2,3-dihydro-1 H-imidazo[4.5-g)quinazoline-2-thione (Compound 39) 

50 

6-Amino-4-benzylamino-7-ethylaminoquinazoline (4.5 g. 15.4 mmol) obtained, according to the proce- 
dures in Example 1 . from 4-ben2ylamino-7-ethylamino-6-nitroquinazoline obtained in Reference Example 3 
was suspended in ethanol (300 ml). To the suspension were added cartron disulfide (25 ml) and 
triethylamine (9.3 ml. 66.4 mmol), followed by heating under reflux for 6.5 hours. Water was added to the 
55 reaction mixture and the resulting crystals were filtered and recrystallized from a mixed solvent of 
dimethylformamide and ethanol to give the title compound (3.54 g, 60.6%). 

iH-NMR(DMSO-d&, 90MHz) 5(ppm): 1.27(3H. t, J = 7.2H2), 4.34(2H, J = 7.2H z). 4.77(2H, d. J = 5.4Hz). 
7.2-7.5(5H. m), 7.60(1 H, s). 8.06(1H, s). 8.37(1H. s), 8.8-9.0(1H. m), 13.1-13.4(1H. br). 
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The following compounds of Examples 40 to 75, Examples 90 to 102, Examples 104 to 112, Example 
114 and Example 115 were prepared according to a manner similar to that in Example 39 except for using 
the corresponding nitro compounds obtained in Reference Examples in place of 4-benzylammo>7' 
ethylamlno-6-njtroqulnazoline. 

Exanriple 40 

8-ben2ylamlno-3-niethyl-2,3-dihydro-1 H-imida2o(4,5-g]quinazoline-2-thione (Compound 40) 

This compound was synthesized from the compound obtained in Reference Example 2. 
^H.NMR(DMSO-dG. 90MHz) fi(ppm): 3.73(3H, s). 4.B6(2H. d. J = 5.4H2), 7.2-7.5(BH. m), 8.07(1H. s). 8.41(1 H 
s), 8.6-8.8(1 H. m). 

Example 41 

8-ben2ylamino-3-isopropyl-2,3-dlhydro-1 H-imidazo[4,5-g)quinazGllnB-2-thione (Compound 41 ) 

This compound was synthesized from the compound obtained In Reference Example 4. 
^H.NMR(DMSO-dG) S{ppm): 1.56(6H, d. J = 6.9Hz). 4.79(2H. d. J = 5.9Hz). 5.48(1 H. m). 7.20-7.44(5H m) 
7.74(1 H. s). 8.09(1 H. s), 8.38(1 H, s). 8.87 (1H. m). 13.31(1H. s). 

Example 42 

8-benzylamino-3-(n-propyl)-2,3-dihydro.1 H-imidazo[4.5-g)qulnazolinB-2-thione (Compound 42) 

This compound was synthesized from compound A obtained in Reference Example 5. 
^H-NMR(DMSO-d6) «(ppm): 0.94(3H. t. J«7.4Hz), 4.27(2H, t, J =7.4, 6.9Hz), 4.79(2H. d. J = 5 4Hz) 7.23- 
7.38(5H, m). 7.66(1 H, s), 8.08(1 H, s), 8.38 (1H. s). 8.86(1 H, m). 

Example 43 

8-benzylamino-3-(n-butyl)-2,3-dihydro-1 H-imidazoi4,5-g]quinazoline-2-thione (Compound 43) 

This compound was synthesized from the compound obtained in Reference Example 6. 
^H-NMR(DMS0-d6) «(ppm): 0.90(3H, m), 1.21(2H, m), 1.74(2H, m). 4.31(2H, m). 4.79(2H. d. J = 5.4Hz) 7.20- 
7.39(5H. m). 7.63(1 H. s), 8.09(1 H, s). 8. 38(1 H, s), 8.88(1 H. m). 13.26(1 H. m). 

Example 44 

8-ben2ylamino-3-cyclohexyl-2,3-dihydro-1 H-imidazo[4,5-g]quina2ollne-2-thione (Compound 44) 

This compound was synthesized from the compound obtained in Reference Example 8. 
^H-NMR(DMSO-d6. 90MHz) a(ppm): 1.3-2.0(1 OH. m). 4.79(2H. d, J = 5.5Hz), 4.9-5.2(1 H. m). 7.2-7.4(5H m) 
7.77(1 H, s). 8.07(1 H. s), 8.38(1 H, s), 8.7-8.9(1 H, m). 

Example 45 

8-benzylamino-3-cycloheptyl-2,3-dihydro-1 H-imlda2o[4,5-g]quinazoline-2-thione (Compound 45) 

This compound was synthesized from the compound obtained in Reference Example 9. 
^H-NMR(DMSO-d6) 5(ppm): 1.58-1 .98(1 OH. m), 2.29(2H, m). 4.88(2H. d, J = 5.9H2). 5.36(1 H, m) 7 22-7 41- 
(5H. m), 7.67(1 H, s), 8.04(1 H, s). 8.38(1 H, m), 8.49(1 H. s). 12.94(1 H. s). 
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Example 46 

8-benzylamino-3-cyclooctyl-2.3-dihydro-1 H-imidazot4.5-g]quina20line-2-thione (Compound 46) 

5 This compound was synthesized from the compound obtained in Relerence Example 1 0, 

^H-NMR(CDCl3 +DMS0-d6, 90MHz) 5(ppm): 1.5-1.9{14H, m). 4.87(2H, d. J = 5Hz). 5.3-5.6(1 H, m). 7.15-7.35- 
(5H. m). 7.57(1 H. s). 7.94(1 H. s). 8.47(1 H. s). 

Example 47 

10 

3-ethyl-8-(4-pyridylmethylamino)-2,3-dihydro-lH-imida2oI4,5-g]quina20line-2-thione dihydrochloride (Com- 
pound 47) 

This compound was synthesized from the compound obtained in Reference Example 14. 
75 ^H.NMR(DMS0-d6) «(ppm): 1.31(3H. t. J = 7.3Hz), 4.29(2H, m). 5.14(2H. m). 7.76(1H, d, J = 5.9Hz). 7.91(2H. 
m). 8.43(1 H. d, J = 5.9H2). 8.80(2H. m), 8.84(1 H. s). 1 0.93(1 H. br), 1 3.82(1 H. s). 

Example 48 

20 3-ethyl-8-(3*pyridylmethylamino)-2,3-dihydro-1H-imidazo[4.5-gJquinazonne-2-thione dihydrochloride (Com- 
pound 48) 

This compound was synthesized from the compound obtained in Reference Example 15. 
'H.NMR(DMSO-d6) «(ppm): 1.27(3H. t, J = 7.3Hz). 3.93(2H. q. J=7.3Hz). 5.07(2H, d, J = 5.6Hz). 7.6B(1H. s). 
26 7.91 (1H. dd, J = 7.9, 5.3Hz), 8.38(1 H. s). 8.51 (1H» m). 8.77(1 H, m). 8.80(1 H. s). 8.96(1 H, s). 11. 20(1 H. m), 
12.11(1H, br). 

Example 49 

30 3-ethyl-8-(2-pyridylmethylamino)-2,3-dihydro-1 H-imidazoI4.5-gJquinazoline-2-thione dihydrochloride (Com- 
pound 49) 

This compound was synthesized from the compound obtained in Reference Example 16. 
^H-NMR(DMSO-dG) «(ppm): 1.29(3H. t, J = 6.9H2). 4.36(2H, q, J = 6.9Hz), 4.85(2H, d. J = 5.4H2), 7.28(2H, m). 
3S 7.70(2H. m), 8.1 2(1 H, s). 8.36(1 H. s), 8.52(1 H. m), 8.95(1 H, m). 1 3.28(1 H. br) (measured as a free base). 

Example SO 

3-ethyl-8-(4-methoxybenzylamino)-2.3-dihydro-1H-imidazo[4,5-g]quinazoline-2-thione hydrochloride (Com- 
40 pound 50) 

This compound was synthesized from the compound obtained in Reference Example 17. 
iH-NMR(DMSO-ds) 5(ppm): 1.30(3H, 1. J = 7.DHz), 3.73(3H. s). 4.34(2H. q, J = 7.0Hz), 4.88(2H, d. J = 5.0Hz), 
6.90(2H, d. J = 8.4Hz). 7.35(2H. d. J = 8.4Hz). 7.73(1 H, s). 8.37(1 H. s), 8.86(1 H, s), 10.6-1 0.7(1 H. m). 13.79- 
45 (1H, s). 

Example 51 

3-ethyl-8-(3-methoxybenzylamino)-2.3-dihydro-1H-imidazo[4,5-g]quinazoHne-3-thione hydrochloride (Com- 
50 pound 51) 

This compound was synthesized from the compound obtained in Reference Example 18. 
iH-NMR(DMSO-dG) 5(ppm): 1.34(3H, t. J = 7.0Hz). 3.75(3H. s). 4.36(2H. q. J = 7.0Hz). 4.93(2H. s). 6.8-6.9(1 H. 
m), 6.9-7.0(2H. m), 7.2-7.3(1H, m). 7.70(1 H. s). 8.37(1H. s). 8.85(1 H. s). 10.55-1 0.65(1 H. m), 13.71 (1H, s). 

55 
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Example 52 

3-ethyl-8-(2-methoxyben2ylamino)-2>dihydro-1H-imida2o[4,5-g]quinazoHne-2-th hydrochloride (Com- 
pound 52} 

This compound was synthesized from the compound obtained in Reference Example 19. 
iH-NIVlR(DMSO-d6) 6(ppm): 1.31 (3H. t, J = 7.1 Hz). 3.85(3H. s). 4.36(2H. q, J = 7.1 Hz), 4.90(2H. d. J=4.9H2). 
6.89(1 H. t. J = 7.6Hz), 7.04(1 H. d. J = 8.3H2). 7.21(1 H, d, J = 7.6H2). 7.29(1 H. t. J«8.3Hz), 7.72(1 H. s). 8.42- 
(1H, s), 8.83(1 H. s). 10.45-1 0.55(1 H, m). 1 3.73(1 H. s). 

Example 53 

3-ethyl-8-(4-methylben2ylamino)-2,3-dihydro-1 H-imldazo[4,5-g]quina2oHne-2-thione hydrochloride (Com- 
pound 53) 

This compound was synthesized from the compound obtained in Reference Example 20. 
^H-NMR(DMSO-dG) fi(ppm): 1.31(3H, t. J = 7.1 Hz). 2.29(1 H. s), 4.35(2H. q, J = 7.1 Hz), 4.90(2H. d, J=5.3H2). 
7.15(2H, d. J = 7.9H2). 7.29(2H. d. J = 7.9H2). 7.72(1H, s). 8.37(1H. s). 8.85(1H, s), 10.6-10.7(1H. m). 13.73- 
(1H. s). 

Example 54 

3-ethyl-8-(3-trifluoromethylbenzylamlno)-2,3-dihydro-1H-imidazo[4.5-glquinazoline-2-thione hydrochloride 
(Compound 54} 

This compound was synthesized from the compound obtained in Reference Example 21 . 
^H-NMR(DMSO-dB) «(ppm): 1.32(3H. t, J = 7.2Hz). 4.37(2H, q, J = 7.2Hz), 5.05(1H, br s). 7.5-7.8(5H m) 
8.34(1 H, s), 8.88(1 H. s). 10.6-10.7(1 H, m). 13.74(1 H. s). 

Example 55 

3-ethyi-8^(4-fluorobenzylamino)-2,3-dihydro-1 H-imidazo[4.5-g]quinazoline-2-thione hydrochloride (Compound 
55) 

This compound was synthesized from the compound obtained in Reference Example 22. 
^H-NMR(PMSO-d6) «(ppm): 1.31(3H, t. Je6.9Hz), 4.35(2H. q. J=6.9H2). 4.91(2H. d, J = 5.0Hz). 7.1-7.25(2H 
m). 7.4-7.5(2H. m), 7.71 (1 H. s), 8.34(1 H. s). 8.82(1 H, s), 1 0.45-1 0.6(1 H. m). 1 3.70(1 H, s). 

Example 56 

8-(3,4-dif luorobBn2ylamino)-3-ethyl-2.3-dihydro-1 H-imida2o[4,5-g3quina2oIine-2-thione hydrochloride (Com- 
pound 56) 

this compound was synthesized from the compound obtained in Reference Example 23. 
iH-NMR(DMSO-dG) 6(ppm): 1.31(3H, t, J = 6.9Hz). 4.36(2H. q. J = 6.9H2), 4.93(2H, d, J = 5.2H2). 7.2-7.6(3H. 
m), 7.74(1 H, s), 8.38(1 H, s), 8.86(1 H, s), 10.65-1 0.8(1 H, m). 1 3.75(1 H. s). 

Example 57 

8-(4-chloroben2ylamino)-3-ethyl-2,3-dihydro-1H-imida20[4.5-g)quina20line-2-thione hydrochloride (Com- 
pound 57) 

This compound was synthesized from the compound obtained in Reference Example 24. 
^H-NMR(DMSO-d6) Hppm): 1.31(3H. t, J = 7.1H2), 4.3B(2H, q. J=7.1Hz). 4.93(2H, d. J = 4.6Hz). 7.41(2H d 
J = 8.6Hz). 7.43(2H. d, J = 8.6Hz). 7.71 (1H, s). 8.36(1H. s). 8.86(1H, s). 10.65-1 0.75(1 H. m). 13.75(1 H, s). 



42 



EP 0 668 280 A1 



Example 58 

8-[{N-ben2yl-N-methyl)amino>3-ethyh2.3-dihydro-1H-imida2ot4,5-glquinazoline-2-^^ hydrochloride 
(Compound 58) 

5 

This compound was synthesized from the compound obtained In Reference Example 25. 
^H-NMR(DMS0-d6) a(ppm): 1.31 (3H, t. J = 6.9Hz), 3.59(3H. s), 4.35(2H. q, J = B.9Hz). 5.27{2H. s), 7.25-7.5- 
(5H, m), 7.78(1 H, s), 7.99(1 H, s), 8.82(1 H, s), 1 3.37(1 H. s). 

10 Example 59 

8-amino-3-ethyl-2.3-dlhydro-1H-imldazo[4,5-g]qulna2onne-2-thlone hydrochloride (Compound 59) 

This compound was synthesized from the compound obtained in Reference Example 26. 
15 ^H-NMR(DMSO-d6) 6(ppm): 1.31(3H. t. J = 7.1 Hz). 4.36(2H. q. J = 7.1 Hz). 7.68(1 H. s), 8.25(1 H. s), 8.75(1 H. 
s), 9.45-9.65(1 H, br), 9.65-9.85(1 H. br). 1 3.67(1 H, s). 

Example 60 

20 3-ethyl-8-ethylamino-2,3-dlhydro-1 H-imidazoI4,5-g]quinazoline-2-thione hydrochloride (Compound 60) 

This compound was synthesized from the compound obtained in Reference Example 27. 
iH-NMR(DMSO-d6) 6(ppm): 1.26(6H. t, J=6.9Hz), 3.56(2H, dq, J = 6.9, 5.4H2). 4.34(2H. q, J = 6.9Hz), 7.61- 
(IH. s), 8.01 (1H. s). 8.28(1 H. m), 8.39(1 H, s), 13.24(1 H, br) (measured as a free base). 

25 

Example 61 

3-ethyl-8-(indan-1 -y lamino)-2,3-dihydro-1 H-imidazoI4.5-g]quinazorme-2-thione hydrochloride (Compound 
61) 

30 

This compound was synthesized from the compound obtained in Reference Example 28. 
^H-NMR(DMSO-d6) 5(ppm): 1.33(3H, t. J = 7.QHz). 2.1-2.3(1 H. m), 2.5-2.7(1 H, m), 2.9-3.2(2H. m). 4.37(1 H, q. 
J = 7.0Hz). 6J25(1H, q, J = 7.6Hz), 7.15-7.4(4H, m). 7.73(1 H. s). 8.41 (1H, s), 8.92(1 H. s), 10.29(1 H. d. 
J = 7.4Hz), 13.71(1H, s). 

35 

Example 62 

3-ethyl-8-phenylamino-2,3-dihydro-1H-imidazo[4.5-g)qulnazoline-2-thione hydrochloride (Compound 62) 

40 This compound was synthesized from the compound obtained in Reference Example 29. 

iH-NMR(DMSO-d€) 5(ppm): 1.31(3H, t. J=6.9Hz), 4.38(2H. q. J = 6.9H2). 7.12{1H. dd. J = 7.4. 7.4H2). 7.39- 
(1H. dd. J = 7.4. 7.4Hz). 7.74(1H, s). 7.85(1H. d, J=7.9Hz). 8.35(1 H, s). 8.52(1H. s). 9.86(1H. s). 13.35(1 H. s) 
(measured as a free base). 

46 Example 63 

3-ethyl-8-(2-phenethylamino)-2,3-dihydro-1H-imidazo[4.5-g]quinazoline-2-thione hydrochloride (Compound 
63) 

50 This compound was synthesized from the compound obtained in Reference Example 30. 

iH-NMR(DMSO-d6) fi{ppm): 1.29(3H. t, J = 6.9Hz). 3.02(2H, m). 3.91 (2H. m), 4.35(2H. m). 7.19-7.34(5H. m) 
7.62(1 H. s). 8.23(1 H, s). 8.84(1 H, s). 10.09(1 H. br), 13.70(1 H. br). 



55 
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Example 64 

3-ethyl-8-(1 -naphthy lmethylamino)-2,3-dihydro-1 H-imidazo[4.5-g]quinazoline-2-thionB hydrochloride (Com- 
pound 64) 

This compound was synthesized from the compound obtained in Reference Example 31 . 
iH-NMR<DMSO-d6) 5(ppm): 1.30(3H, t J = 6.9H2), 4.36(2H, m). 5.41(1H, d, J = 5.3H2), 7.46-7.64(4H, m). 
7.70(1 H. s), 7.91 (1H, m), 8.00(1 H. m), 8.20 (1H, m). 8.41 (1H, s), 8.88(1 H, s), 10.59(1 H, br). 13.73(1 H, br). 

Example 65 

8-diphenylmethylamlno-3-ethyl-2,3-dihydro-1H-imida2o[4,5-g]quina2ollne-2-thione hydrochloride (Compound 
65) 

This compound was synthesized from the compound obtained in Reference Example 32. 
'H-NMR(DMSO-d6) fi(ppm): 1.31(3H, t. J = 6.9Hz). 4.37(2H, q. J=:6.9Hz), 7.05-7.1 0(1 H, m). 7.3-7.5(10H, m), 
7.69(1 H, s). 8.60(1 H. s). 8.87(1 H, s). 1 0.55(1 H, d, J = 6.9H2). 1 3.71 (1 H, s). 

Example 66 

3-ethyl-8-(2.3,4.5-tetrahydro-2-furylmethylamino)-2,3-dihydro-1H-imidazo[4,5-g]quinazoline-2-thione hydro- 
chloride (Compound 66) 

This compound was synthesized from the compound obtained in Relerence Example 33. 
iH-NMR(DMSO-d6) 6(ppm): 1.28(3H, t. J = 6.9Hz), 1 .57-2.01 (4H, m). 3.62(3H, m). 3.81 (1H, m). 4.1 5(1 H. m). 
4.34(2H. q, J = 6.BHz). 7.61 (1H. s), 8.06(1 s), 8.37(1 H, br). 8.38(1 H. s), 1 3.23(1 H, br) (measured as a free 
base). 

Example 67 

3-ethyl-8-(thienylmethylamino)-2,3-dihydro-1 H-imidazo[4,5-g]quinazoline-2-thione hydrochloride (Compound 
67) 

This compound was synthesized from the compound obtained in Reference Example 34. 
'H-NMR(DMSO-d6) «(ppm): 1.29(3H, t, J = 6.9Hz). 4.35(2H. q, J = 6.9Hz), 4.94(2H. d. J=4.9Hz), 6.96(1 H. dd, 
J = 4.5, 4.0H2). 7.08(1 H. d. J = 4.0Hz). 7.36(1 H, d. J = 4.5Hz). 7.65(1 H. s), 8.03(1 H, s), 8.48(1 H. s). 9.02(1 H. 
br), 1 3.29(1 H. br). 

Example 68 

3-ethyl-8-(4-phenylpiperazin-1-yl)-2,3-dihydro-1 H-imidazo[4,5-g]quinazoline-2-thtone dihydrochloride (Com- 
pound 68) 

This compound was synthesized from the compound obtained in Reference Example 35. 
iH-NMR(DMS0-d6) «(ppm): 1.30(3H. t, J = 7^H2), 3.4-3.7(4H. m), 4.2-4.4(6H» m), 6.82(1H, t, J=7.3Hz). 
6.97(2H, d, J = 7.9H2), 7.27(2H. dd, J = 7.9, 7. SHz). 7.73(1 H, s). 7.85(1 H, s), 8.82(1 H. s), 1 3.40(1 H, s). 

Example 69 

8-(4-benzy lpiperazin-1 -yl)-3-ethyl-2,3-dihydro-1 H-imldazo[4,5-g)quinazoline-2-thione dihydrochloride (Com- 
pound 69) 

This compound was synthesized from the compound obtained in Reference Example 36. 
iH-NMR(DMSO-d6) fi(ppm): 1.30(3H. t, J = 7.1Hz). 3.2-3.8(4H, m). 4.0-4.2(2H, m). 4.3-4.5(4H, m). 4.6-4.8(2H. 
m). 7.4-7.5(3H, m). 7.7-7.8(2H. m). 7.76(1H. s). 7.82(1 H, s). 8.88(1 H, s). 1 1.9-12.2(1H, br). 13.41(1H. s). 
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Example 70 

8-(4-benzylpiperidino)-3-«thyl-2.3<lihydro-1H-imidazo[4,5-g]quinazoline-2--thione hydrochloride (Compound 
70) 

This compound was synthesized from the compound obtained in Reference Example 37. 
iH-NMR(DMSO-d6) «(ppm): 1.29(3H, t. J = 7.2H2), 1.3-1.6(2H, m). 1.7-1.9(2H. m), 1.9-2,2(1 H, m), 2.B-2.7(2H. 
m). 3.3-3.6(2H, m). 4.34(2H, q. J = 7.2Hz). 4.65-4.80(2H, m). 7.15-7.4(5H, m). 7.72(1H. s), 8.75(1H, s). 13.32 
(1H.S). 

Example 71 

3-ethyl-8-piperidino-2,3-dihydro-1H-imida2o[4,5-g]quina2oline-2-thione hydrochloride (Compound 71) 

This compound was synthesized from the compound obtained in Reference Example 38. 
iH-NMR(DMSO-d6) «(ppm): 1.30(3H. t. J=7.1H2). 1.77(6H, br), 4.09(4H, br), 4.34(2H. q. J = 7.1H2), 7.72(1H. 
s). 7.74(1 H. s). 8.76(1 H. s), 1 3.37(1 H. s). 

Example 72 

8-[N-(2-dimethylaminoethyl)-N-methylaminoh3-ethyl-2,3<iihydro-1H^midazo[4,5-g]qufnazoline-2-thione 
dihydrochloride (Compound 72) 

This compound was synthesized from the compound obtained in Reference Example 39. 
^H-NMR(DMSCNfc) a(ppm): 1.31(3H. t. J = 7.1H2). 2.92(6H, s), 3.54(2H, t, J = 6.0Hz). 3.72(3H. s). 4,3-4,4(4H. 
m), 7.70(1 H. s). 8.12(1 H. s). 8.76(1 H. s). 

Example 73 

3-ethyl*8-(4-methylhomopiperazin-1 -yl)-2,3-dihydro-1 H-imidazo[4.5-g)quinazoline*2-thione dihydrochloride 
(Compound 73) 

This compound was synthesized from the compound obtained in Reference Example 40 
'H-NMR(DMSO-d6) 5(ppm): 1.30(3H, t, J = 7.2H2). 2.1-2.4(1 H. m). 2.6-2.9(4H. m), 3.1-3.8(4H, m). 4.0-4.3(2H. 
m), 4.35(2H, q, J = 7.2H2), 4.3-4.5(1 H, m), 4.5-4.7(1 H. m), 7.83(1 H, s). 7.90(1 H. s), 8.83(1 H. s). 1 1.4-11. 6(1 H. 
br). 1 3.42(1 H, s). 

Example 74 

8-(bicyclo[2.2. 1 ]heptan-2-ylamino)-3-ethyl-2,3-dthydro-1 H-imidazo[4,5-g]quinazoline-2-thione hydrochloride 
(Compound 74) 

This compound was synthesized from the compound obtained in Reference Example 41. 
^H-NMR(DMSO-d6) «(ppm): 1.15-1.35(3H. m). 1.32(3H, t. J = 7.1H2), 1 .45-1.7(2H, m). 1.7-1.8(1H, m). 1.8-1.9- 
(2H, m). 2.3-2.5(2H. m). 4.2-4.3(1 H. m). 4.35(2H, q. J = 7.1 Hz). 7.68(1 H. s). 8.52(1 H. s), 8.84(1 H. s). 9.44(1 H, 
d, J = 5.9Hz). 13.66(1 H. s). 

Example 75 

8-cyclohexylmethylamino-3-ethyl-2,3-dihydro-1 H-imidazo[4.5-g]quinazoiine-2-thione hydrochloride (Com- 
pound 75) 

This compound was synthesized from the compound obtained In Reference Example 42. 
iH-NMR(DMSO-dG) «(ppm): 0.99-1. 23(5H. m). 1.29(3H, t, J = 6.9H2), 1 .64-1 .77(6 H. m). 3.56(2H. m), 4.35(2H. 
q. J = 6.9Hz). 7.68(1 H, s). 8.35(1 H. s), 8.82(1 H, s), 10.15(1 H, br). 1 3.74(1 H. br). 
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Example 76 

3-ethyl-8-(3-morpholinopropylamino)-2,3-dihydro-1H-imidazo[4.5-g]qumazoline-2-one dihydrochloride (Com- 
pound 76) 

This compound was synthesized from the compound obtained in Reference Example 43. 
'H-NMR(DMSO-d6) «{ppm): 1.27(3H, t. J = 7.1H2). 2.05-2.25(2H, m). 2.9-3.3(6H, m). 3.7-4.0(8H, m). 7.4e(1H, 
s), 8.1 0(1 H, s), 8.82(1 H. s). 10.05-10.15(1 H, br), 1 0.9-11 .1(1H, br). 11.98(1 H, s). 

Example 77 

3-ethyl-8-(2-morphoiinoethylamino)-2,3-dihydro-1H-imidazo[4,5-g]quinazoline-2-one dihydrochloride (Com- 
pound 77) 

This compound was synthesized from the compound obtained in Reference Example 44. 
iH-NMR(DMSO-d6) «(ppm): 1.28<3H. t J = 7.1Hz). 3.4-3.6(6H, m). 3.8-4.05 (6H. m), 4.05-4.2(2H. m). 7.48- 
(1H. s), 8.14(1 H. s). 8.86(1 H. s). 10.1-10.3(1 H. br). 10.9-11 .3(1 H. br), 11. 99(1 H. s). 

Example 78 

3-ethyl-8-t2-(3-pyridyl)ethylamino3-2.3-dihydro-1H-imida2o[4,5-g]qulna2ollne-2-one dihydrochloride (Com- 
pound 78) 

This compound was synthesized from the compound obtained in Reference Example 45. 
^H-NMR(DMSO-d6) «(ppm): 1.27(3H. t. J = 7.1Hz), 3.25(2H, t, J = 6.4H2), 3.94(2H, q, J = 7.1H2), 4.0-4.1(2H. 
m), 7.50(1 H, s). 7.89(1 H. dd. J = 7.9. 5.3H2), 8.08(1 H. s). 8.41 (1H, d. J = 7.9H2). 8.75(1 H, d, J = 5.3H2), 8.78^ 
(1H, s), 8.88(1 H. br), 10.05-10.15(1 H, m). 11.97(1H. s). 

Example 79 

3-ethyl-8-[2-(2-pyridyi)ethylamino]-2.3-dlhydro-1H-imidazo[4.5-g)quinazoline-2-one dihydrochloride (Com- 
pound 79) 

This compound was synthesized from the compound obtained in Reference Example 46. 
iH-NMR(DMS0-d6) «(ppm): 1.28(3H, t, J = 7.1 Hz), 3.3-3.5(2H, m), 3.95(2H, q. J = 7.1 Hz). 4.1-4.2(2H. m), 
7.45(1H, s), 7.7-7.9(2H. m). 8.00(1H, s), 8.2-8.3(1H, m). 8.65-8.75(1H, m). 8.76(1H, s), 10.0-10.1(1H. m) 
11. 94(1 H. s). 

Example 80 

3-ethyl-8-[2-(4-pyridyl)ethylamino]-2.3-dihydro-1H-imidazo[4,5-g]quinazoline-2-one dihydrochloride (Com- 
pound 80) 

This compound was synthesized from the compound obtained in Reference Example 47. 
'H-NMR(DMSO-d6) «(ppm): 1.27<3H, t. J=7.1Hz), 3.35(2H, t, J = 6.4Hz). 3.94(2H, q. J = 7.1H2). 4.05-4.1 5(2H. 
m). 7.52(1 H, s). 7.98(2H. d. J=6.3Hz). 8.1 2(1 H, s). 8.80(1 H, s). 8.81 (2H. d. J=6.3Hz). 10.1-1 0.25(1 H m) 
11.98(1 H, s). 

Example 81 

3-ethyl-B-[2-(1-pyrrolidinyl)ethylamino3-2,3-dihydro-1H-lmidazo[4.5-g]quina2oline-2-one dihydrochloride 
(Compound 81) 

This compound was synthesized from the compound obtained in Reference Example 48. 
iH-NMR(DMSO-dG)«(ppm): 1.28(3H, t, J = e.9H2). 1.8-2.1(4H, m). 3.0-3.2(2H. m). 3.5-3.6(2H, m), 3.6-3.8(2H. 
m), 3.95(2H, q, J = e.9Hz). 4.0-4.15(2H, m), 7.52(1H. s). 8.18(1H, s), 8.85(1H. s), 10.15-10.3(1 H. br) 10 7- 
1 0.9(1 H. br). 1 1.99(1 H. s). 
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Example 82 

3-ethyl-8-(2-plperidinoethylamino)-2,3-dihydro-1H-lmidazo[4,5-g]quina2oline-2-one dihydrochloride (Com- 
pound 82) 

This compound was synthesized from the compound obtained in Reference Example 49. 
^H-NMR(DMSO-d$) 5(ppm): 1.28(3H, t, J = 7.1 Hz), 1.3-1 .5(1 H, m). 1.65-1 .95(5H, m). 2.9-3.1 (2H. m). 3.3-3.5- 

(2H, m), 3.5-3.7(2H, m), 3.95(2H. q, J = 7.1 Hz). 4.05-4.2(2H. m). 7.52(1 H. s), 8.19(1K s), 8.86(1 H. s). 10.2- 
10.35(1 H. m), 10.4-1 0.6(1 H, m), 11.99(1 H. s). 

Example 83 

3-ethyl-8-(4-dimethylaminobenzylamino)-2,3-dihydro-1H-lmidazo[4,5-g]quinazoline-2-one dihydrochloride 
(Compound 83) 

This compound was synthesized from the compound otstalned in Reference Example 50. 
iH-NMR(DMSO-d6) «(ppm): 1.26(3H. t, J=7.2Hz), 3.02(6H. s). 3.94(2H, q, J = 7.2Hz), 4.90(2H, d, J = 5.5Hz), 
7.35-7.52(4H, br), 7.51 (1H. s), 8.20(1 H, s) , 8.81 (1H, s), 1 0.62(1 H, br), 1 2.03(1 H. s). 

Example 84 

3-ethyl-8-[a-(2-pyridyl)benzylamino]-2»3-dihydro-11-l-imidazo[4,5-g]quinazollne-2-one dihydrochloride (Com- 
pound 84) 

This compound was synthesized from the compound otrtained in Reference Example 51. 
iH-NMR(DMS0-d6) a(ppm): 1.31(3H. t J=7.1H2). 4.00(2H, q, J = 7.1H2). 7.14<1H, d. J=7.6H2), 7.33-7.58- 
(6H, m). 7.80(1 H, s), 7.85-8.00(2H, m), 8.62-8.68(2H. m). 8.94(1 H, s), 9.17(1 H, d, J = 5.3H2), 10.90(1 H, br). 

Example 85 

3-ethyl-8-I1 -(2-pyridyl)ethylamino)-2,3-dihydro-1 H-imldazo[4,5-g)qulnazoline-2-one dihydrochloride (Com- 
pound 85) 

This compound was synthesized from the compound obtained in Reference Example 52. 
^H-NMR(DMSO-dO 5(ppm): 1.32(3H, t. J = 7.3Hz). 1.82(3H, d. J = 7.3Hz), 3.97(2H. q. J = 7.3Hz). 5.90-5.97- 
(1H. m). 7.51(1H, s). 7.64-7.71(1 H, m). 7.86-7.90(1 H. m). 8.17-8.23(1H. m), 8.42(1 H. s). 8.73(1H. s). 8.74(1H. 
d. J = 3.eHz). 1 0.26(1 H. d. J = 6.3Hz), 1 2.04(1 H. s). 

Example 86 

3-ethyl-8-[1 -(3-pyridyl)ethylamino]-2,3-dlhydro-1 H-imidazo[4,5-g]quinazollne-2-ohB dihydrochloride (Com- 
pound 86) 

This compound was synthesized from the compound obtained in Reference Example 53. 
iH-NMR(DMS0-d6) a(ppm): 1.28(3H, t. J = 6.9Hz), 1.78(3H, d. J=6.9Hz), 3.95(2H. q. J = 6.9Hz). 5.88-5.93- 
(1H, m), 7.52(1 H, s), 7.91 (1H. dd, J = 5.4. 7.9H2), 8.39(1 H, s), 8.56(1 H. d. J = 7.9Hz). 8.77(1 H. s). 8.79(1 H. s). 
9.03 (1H. s), 10.31(1H. d. J = 6.9Hz), 12.06(1H. s). 

Example 87 

3-ethyl-8-{3-[4-(2-pyridyl)piperazinyi]propylamino}-2.3-dihydro-1H-imidazo[4,5-g]quinazoiine-2-one 
trihydrochloride (compound 87) 

This compound was synthesized from the compound obtained in Reference Example 54. 
^H-NMR(DMS0-d6) «(ppm): 1.27{3H, t, J = 6.9Hz). 2.15-2.30(2H. m), 3.05-3.30(4H, m). 3.45-4.20(8H, m), 
4.35-4.55(2H. m), 6.88-6.93(1 H. m). 7.21 (IN. d, J = 8.4H2), 7.53(1 H, s), 7.80-7.90(1 H. m). 8.1 3(1 H, d. 
J = 5.0H2), 8.17 (1H. s). 8.83(1 H, s). 10.26(1 H. br). 11. 48(1 H. br). 1 2.02(1 H, s). 
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Example 88 

3-ethyl-8-(4-morpholinobutylamino)-2,3-dlhydrc>-1H-imidazo[4,5-glquina2oline-2-one (Com 88) 

This compound was synthesized from the compound obtained in Reference Example 55. 
iH-NMR(DMSO-d6) «(ppm): 1^4{3H. t. J = 7.1 Hz). 1 .45-1 .71 (4H. m). 2^7-2.32{6H. m). 3.51-3.57(6H, m), 
3.91 (2H. q. J = 7.1 Hz), 7.32(1 H. s). 7.77(1 H, s). 7.95-7.99(1 H, m), 8.33(1 H, s), 11. 36(1 H, s). 

Example 89 

3-ethyl-B-[2-(2-methylpiperidino)ethylaminoh2,3-dihydro-1H-imidazoI4,5-g]quinazoline-2-one dihydrochloride 
(Compound 89) 

This compound was synthesized from the compound obtained in Reference Example 56. 
^H-NMR(DMSO-d5) «(ppnn): 1.18-1 .33(6H. m), 1 .65-1 .90(4H. m). 2.05-2.25(2H. m). 2.80-2.95(1 H. m), 3.00- 
3.20(2H. m), 3.30-3.50(2H, m), 3.70-4.00(4H. m), 7.61 (1H. s). 8.28(1 H. s), 8.80(1 H, s). 1 0.46(1 H, br). 10.86- 
(1H. br). 12.04(1 H. s). 

Example 90 

3-ethyhO-(3-morphoitnopropylamino)-2.3-dlhydro-1H-imidazo[4.5-g]qulnazollne-2-thione dihydrochloride 
(Compound 90) 

This compound was synthesized from the compound obtained in Reference Example 43. 
'H-NMR(DMSO-ds) «(ppm): 1.30(3H. t. J = 7.2Hz). 2.1-2.3(2H. m), 2.9-3.3(6H. m), 3.7-4.0(6H. m). 4.35(2H, q, 
J=7.2H2). 7.67(1H, s), 8.20(1 H. s). 8.86(1 H, s). 10.1-10.2(1 H. br), 11.0-11.1(1 H. br), 13.74(1 H. s). 

Example 91 

3-ethyl-8-(2-morpholinoethylamino)-2,3-djhydro-1 H-imidazo[4,5-g]quinazoline-2-thione dihydrochloride (Com- 
pound 91) 

This compound was synthesized from the compound obtained in Reference Example 44. 
'H-NMR(DMSOd6) 6(ppm): 1.31 (3H, t J = e.9Hz). 3.3-3.6(6H, m), 3.8-4.0(4H. m). 4,05-4.2(2H, m). 4.36(2H, 
q, J = 6.9H2), 7.71 (1H, s), 8.33(1 H. s). 8.90(1 H, s). 10.25-10.35(1 H. m). 1 1 .0-1 1 .3(1 H, br), 13.25(1 H. s). 

Example 92 

3-ethyl>8-[2-(3-pyridyl)ethylamino]-2,3-dihydro-1H-imidazo[4,5-g)quinazoline-2-thione dihydrochloride (Com- 
pound 92) 

This compound was synthesized from the compound obtained tn Reference Example 45. 

'H-NMR(DMSO-d6) «(ppm): 1.30(3H. t. J = 7.1Hz), 3.26(2H, t, J=6.4H2), 4.0-4.2(2H. m). 4.34(2H. q, 

J = 7.1 Hz), 7.76(1 H, s), 7.91 (1H, dd. J = 7.9, 5.6Hz), 8.31 (1H. s), 8.44(1 H. d, J = 7.9Hz). 8.77(1 H. d, 
J = 5.6Hz), 8.83(1 H, s), 8.90(1 H. s), 1 0.35-1 0.45(1 H. m), 1 3.73(1 H. s). 

Example 93 

3-ethyl-8-[2-(2-pyridyl)ethylamino3-2,3-dihydro-1H-imidazot4,5-g]quina2oline-2-thione dihydrochloride (Com- 
pound 93) 

This compound was synthesized from the compound obtained In Reference Example 46. 
'H-NMR(DMSO-dG) 6(ppm): 1.31(3H, t. J = 7.1 Hz), 3.4-3.6(2H, m), 4.15-4.25(2H. m). 4.35(2H. q. J =7.1 Hz). 
7.72(1H. s). 7.75-7.B(1H, m). 7.86(1H, d. J = 7.9H2), 8.23(1H, s), 8.25-8.35(1 H, m). 8.74(1H. d. J=4.9Hz). 
8.80(1 H. s). 10.3-1 0.4(1 H, m). 13.71 (IN. s). 
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Example 94 

3-ethyl-8'[2-(4'pyridyl)ethylaminoh2,3-dihydro-1H-imidazo[4.5-9]quinazoiine-2-th dihydrochtoride (Com- 
pound 94) 

This compound was synthesized from the compound obtained in Reference Example 47. 
^H-NMR(DMSO-de) 5(ppnn): 1.31(3H, t J =7.1 Hz). 3.3-3.4(2H, m), imidazo[4,5-g]quinazoline-2-thione 
dihydrochloride (Compound 97) 4.1-4.2(2H. m), 4.36(2H, q, J = 7.1 Hz), 7.72(1 H, s), 7.91 (2H. d, J = 6.3Hz), 
8.28(1 H, s). 8.78(2H. d, J = 6.3Hz), 8.86(1 H, s). 10.26-1 0.35(1 H, m), 1 3.73(1 H, s). 

Example 95 

3-ethyl-8-I2-(1-pyrrolidlnyl)ethylamino]-2,3-dihydro-1H-imidazo[4,5-g]quinazoline-2-thione dihydrochloride 
(Compound 95) 

This compound was synthesized from the compound obtained in Reference Example 48. 
iH-NMR(DMSO-dG) 6(ppm): 1.32(3H, t, J = 7.0Hz). 1.8-2.1(4H, m). 3.0-3.2(2H, m). 3.45-3.65(2H. m). 3.65- 
3.85(2H. m). 4.0-4.2(2H, m), 4.36(2H, q, J = 7.0Hz). 7.73(1 H, s), 8.34(1 H, s), 8.88(1 H. s). 10.2-10.35(1 H, m). 
10.7-1 0.9(1 H, m). 1 3.73(1 H, s). 

Example 96 

3-ethyl-8-(2-piperidinoethylamino)-2.3-dihydro-1 H-imida2o[4,5-g]quinazoIine-2-thione dihydrochloride (Com- 
pound 96) 

This compound was synthesized from the compound obtained in Reference Example 49. 
iH-NMR(DMSO-d6) 6(ppm): 1.32(3H. t. J=7.0Hz), 1.3-1.5(1H. m). 1.65-1^5(5H, m). 2.9-3.1(2H, m). 3.3-3.5- 
(2H. m), 3.5-3.7(2H. m), 4.1-4.2(2H, m). 4.35(2H. q, J=7.0Hz). 7.76(1H. s), 8.39(1 H. s), 8.80(1H, s), 10.4-10.5 
(1H, m). 10.5-10.65(1 H, m), 1 3.74(1 H, s). 

Example 97 

3-ethyl-8-(4-dlmethylaminobenzylamino)-2,3-dihydro-1H-imidazoI4.5-g]quinazoline-2-thione dihydrochloride 
(Compound 97) 

This compound was synthesized from the compound obtained in Reference Example 50. 
iH-NMR(DMS0-d6) a(ppm): 1.30(3H. t, J = 6.9Hz). 3.04(6H, s), 4.33(2H. q, J = e.9Hz). 4.93(2H. d, J = 5.4H2). 
7.54(4H. br), 7.78(1 H. s). 8.44(1 H. s). 8.86(1 H. s), 1 0.90(1 H. br), 1 3.79(1 H. s). 

Example 98 

3-ethyl-8-Ia-(2-pyridyl)benzylaminol-2,3-dihydro-1H-lmidazo[4,5-g]quina2oline-2-thione dihydrochloride 
(Compound 98) 

This compound was synthesized from the compound obtained in Reference Example 51. 
iH-NMR(DMS0-d6) S(ppm): 1.30{3H. t J = 7.1 Hz). 4.36(2H, q, J = 7.1 Hz). 7.12(1 H, d, J = 7.6Hz), 7.32-7.56- 
(7H. m). 7.75(1 H, s), 7.93-7.98(1 H, m). 8.66(1 H. s). 8.67(1 H. d. J = 3.3Hz). 8.89(1 H. s). 1 0.75(1 H, d, 
J = 7.6Hz), 1 3.78(1 H. s). 

Example 99 

3-ethyl-8-[1 -(2-pyridyl)ethylamlno]-2.3'dihydro-1 H-imidazo[4,5-g]quinazoline-2-thlone dihydrochloride (Com- 
pound 99) 

This compound was synthesized from the compound obtained in Reference Example 52. 
^H-NMR(DMSO-dfi) «(ppm): 1.34(3H, t. J = 7.1Hz), 1.84(3H. d, J = 6.6Hz), 4.20-4.40(2H. m), 5.85-6.05(1 H, m), 
7.66-7.92(3H. m). 8.1 5-8.25(1 H. m). 8.64-8.79(3H. m), 10.51(1H. br). 1 3.76(1 H. s). 
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Example 100 

3-ethyl-8-[1 -(3-pyridyl)ethylamino]-2,3-dihydro-1 H-imidazo[4.5-g]quinazoline-2>thione dihydrochloride (Com- 
pound 100) 

This compound was synthesized from the compound obtained in Reference Example 53. 
iH-NI\>IR(DIS4SO-d6) 5(ppm): 1.30(3H, t, J = 6.9Hz). 1.81(3H. d, J = 6.9Hz). 4.35(2H, q. J = 6.9H2), 5.92-5.97- 
(1H. m), 7.79(1 H. s), 8.02-8.08(1 H, m), 8.62(1 H. s), 8.72(1 H, d, J=8.4H2), 8.85(1 H. s). 8.86(1 H, s), 9.1 0(1 H, 
s), 10. 60(1 H. d. J = 7.4Hz), 1 3.84(1 H, s). 

Example 101 

3-ethyl-8-{3-l4-(2-pyridy!)piperazinyl3propylamino)-2,3-dihydro-1H-imidazo[4,5-g]quinazoline-2-thione 
trihydrochloride (Compound 101) 

This compound was synthesized from the compound obtained in Reference Example 54. 
iH-NI^R(DMSO-d6) «(ppm): 1.30(3H. t J = 7.2Hz), 2.20-2.30(2H. m), 3.10-3.30(4H .m), 3.45-4.00(6H, m). 
4.30-4.55(4H. m), 6.91-6.96(1 H, m), 7.26(1H, d. J = 8.9H2). 7.78(1H, s), 7.87-7.93(1 H. m). 8.11(1H. d. 
J = 1.5Hz), 8.39 (1H. s). 8.88(1 H. s), 1 0.48(1 H, br), 11. 62(1 H, br). 1 3.79(1 H. s). 

Example 102 

3-ethyi-8^(4-morpholinobutyiamino)-2,3-dihydro-1H-tmidazo[4,5-g]quinazoline-2-thione dihydrochloride (Com- 
pound 102) 

This compound was synthesized from the compound obtained in Reference Example 55. 
iH-NMR(DI^4SO-d6) «(ppm): 1 .20-1 .40(3H. m). 1 .65-1 .90(4H, m), 2.90-3.60(8H. m). 3.60-4.00(4H. m). 4^0- 
4.40(2H. m), 7.76(1 H. s). 8.41 (1H. s), 8.85(1 H, s), 10.38(1 H, br). 13.74(1 H, br). 

Example 103 

3-ethyl-6-(3-imidazolylpropylamino>-2.3-dihydro-1H-imidazo[4,5-g]quinazoline-2-thione dihydrochloride 
(Compound 103) 

Triethylamine (10 ml, 71.7 mmol) and 1-(3-aminopropyl)imidazole (5 ml, 41.9 mmol) were added to a 
tetrahydrofuran solution (10 ml) of 4-chIoro-7-ethylamino-6-nitroquina2oline obtained from 7-ethylamino-6- 
nitro-4(3H)-quinazolone (610.3 mg, 2.61 mmol) In Reference Example 13 under ice-cooling. The mixture 
was stirred at room temperature for 19 hours and at 50*C for 12 hours. After the solvent was distilled off, 
the residue was purified by silica gel column chromatography (elution with chloroform:methanol = 30:1) to 
give Solid A (800 mg, 89.9%). 

To a solution of the resulting Solid A (1 .84 g) in a mixed solvent of ethanol (30 ml) and tetrahydrofuran 
(20 ml), was added a suspension of 10%-palladium on carbon (200 mg) in water (5 ml) and the mixture was 
stirred at 40 * C for 4 hours under hydrogen stream. The reaction mixture was filtered with a filter aid and 
the filtrate was evaporated. To a solution of the residue in ethanol (30 ml), were added triethylamine (1 .7 ml. 
12.2 mmol) and carbon disulfide (10 ml) and the mixture was stirred at room temperature overnight. After 
the solvent was distilled off, the residue was purified by silica gel column chromatography (elution with 
chlorofomn:methanol = 30:1) to give a free base (290 mg, 15.2%) of the title compound. After an excess 
saturated hydrogen chloride/ethyl acetate solution was added to a suspension of the resulting compound in 
ethanol to give a uniform solution, the solvent was distilled off. The residue was recrystallized from ethanol 
to give the title compound. 

^H-NMR(DMSO-dG)) 5(ppm): 1.30(3H. t, J = 7.1 Hz). 2.30(2H. m), 3.65-3-75(2H, m), 4.25-4.37(4H, m). 7.69(1 H. 
s), 7.79(1 H, s). 7.88(1 H. s), 8.47(1 H, s), 8.82(1 H. s). 9.29(1H. s). 10.53(1 H. s). 13.77(1H, s). 
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Example 104 

3-ethyl-8-(3-dimethylaminopropylamlno)-2,3-dihydrch1H-imidazoI4,5-g]quinazolm dihydrochloride 
(Compound 104) 

This compound was synthesized from the compound obtained in Reference Example 57. 
^H-NMR(DMSO-dO fi(ppm): 1.30(3H. I, J = 7.1Hz). 2.08-2.1 3(2H. m). 2.74(3H, s). 2.76(3H, s). 3.14-3.18(2H. 
m). 3.73-3.80(2H. m), 4.35(2H, q. J«7.1Hz). 7.71(1H. s). 8.33(1H. s), 8.86(1H. s). 10^5-1 0.35(1 H, m), 10.40- 
10. 50(1 H. m), 13.76(1 H, s). 

Example 105 



75 



25 



3-ethyl-8-[2-(1-methyl-2-pyrroridinyl)ethylaminoh2.3-dlhydroOH-imidazo[4,5-g)quinazoline-2-thi^ 
dihydrochloride (Compound 105) 

This compound was synthesized from the compound obtained in Reference Example 58. 
^H-NMR(DMSO-d6) «(ppm): 1.30(3H. t. J = 7.2H2). 1 .66-2.20(3H. m). 2.33-2.50(2H. m). 2.75(3H. s), 2.93- 
3.08(1 H, m), 3.23-3,60(3H, m), 3.65-3.83(2H, m). 4.34(2H, q, J=7.2Hz), 7.78(1 H. s), 8.42(1 H. s). 8.87(1 H. s), 
10.40-10.52(1 H, br), 10.97-1 1.10(1 H, br), 1 3.78(1 H. s). 

Example 106 

3-ethyl-8-(3-di©thylaminopropylamino)-2,3-dlhydro-1H-lmrdazo[4,5-g3quinazoline-2-thione dihydrochloride 
(Compound 106) 

This compound was synthesized from the compound otrtained in Reference Example 59. 
^H-NMR(DMSO-d6) 5(ppm): 1.10-1.46(9H. m), 2.05-2.25(2H, m), 2.95-3^5(6H. m). 3.60-4.00(2H. m). 4.20- 
4.40(2H, m). 7.80(1 H. s). 8.43(1H. s). 8.86(1H. s). 10.53(1H, br). 10.76(1H. br). 13.78(1 H. s). 



30 Example 107 

3-€thyl-8-{4-I4-(4-methoxyphenyl)piperazinyl)butylamino}-2.3-dihydro-1H-imidazoI4.5-glquinaz 
trihydrochloride (Compound 107) 

35 This compound was synthesized from the compound obtained in Reference Example 60. 

^H-NIVIR(DMSO-dG) «(ppm): 1.30(3H. t. J = 6.9Hz). 1 .78-1 .90(4H, m). 3.1 5-3.32(6H. m). 3.55-3.77(6H. m), 
3.71 (3H. s), 4.34(2H, q, J = e.9Hz). 6.89(2H, d. J = 9.2Hz). 7.04(2H, d. J = 9.2Hz). 7.79(1 H, s), 8.44(1 H, s), 
8.86(1 H. s). 1 0.48(1 H. br). 11.37(1 H. br), 1 3.78(1 H. s). 



40 Example 108 

8-((1-benzyl-4-piperidinyl)methylamino>3-ethyl-2,3-dihydro-1H-imida2o[4.5-g)quinazoline-2-thi 
dihydrochloride (Compound 108) 

46 This compound was synthesized from the compound otrtained in Reference Example 61 . 

^H-NMR(DMSO-d6) «(ppm): 1.29(3H. t. Js6.9Hz), 1.65-2.10(4H. m), 2.80-3.00(2H ,m), 3.25-3.55(3H, m). 
3.60-3.70(2H, m). 4.25(2H, d. J = 4.0Hz), 4.34(2H. q. J = 6.9Hz). 7.43-7.49(3H, m). 7.60-7.65(2H .m). 7.75(1 H. 
s). 8.38(1 H. s). 8.84(1 H, s), 1 0.35(1 H, br). 11.01(1H. br), 1 3.77(1 H. s). 



50 Example 109 

3-ethyl-8-{3-[4-(2-pyrimldyl)pipBrazlnyl]propylamino}-2.3-dihydro-1H-imidazo[4,5-g]guinazoline-2-thione 
trihydrocliloride (Compound 109) 

55 This compound was synthesized from the compound obtained in Reference Example 62. 

^H-NMR(DMSO-d6) 5(ppm): 1.30(3H. t. J=7.1Hz), 2.19-2.30(2H, m), 2.95-3.10(2H. m), 3.15-3.30(2H. m). 
3.40-3.85(6H. m). 4.35(2H. q. J=7.1Hz). 4.67-4.73(2H, m). 6.74-6.77(1 H. m). 7.74(1H. s). 8.35(1H, s). 8.43- 
8.45(2H. m). 8.88(1 H. s). 1 0.40(1 H. br). 11. 30(1 H, br). 1 3.77(1 H. br). 
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Example 110 

3-«thyi-8-(3-thiomorpholinopropylamino)-2,3-dlhydro-1H-imidazo[4,5-g]quina2oIine-2-thion dihydrochloride 
(Compound 110) 

This compound was synthesized from the compound obtained in Reference Example 63. 
iH-NMR(DMSO-d6) «(ppm): 1.30(3H. t. J = 7.2Hz), 2,13-2.30(2H. m), 2.73-2.95(2H, m), 3.05-3.60(8H. m), 
3,70-3.85(2H, m), 4.35(2H. q, J = 7.2Hz). 7.74(1 H, s), 8.35(1 H. s), 8.87(1 H, s). 1 0.37(1 H, br), 11. 22(1 H. br). 
13.77 (1H, s). 

Example 111 

3-ethyl-8-[3-{2,6-dimethylmorpholino)propylamlnoh2,3-dihydro-1 H-imidazo[4,5-g)quinazoline-2-'thione 
dihydrochloride (Compound 111) 

This compound was synthesized from the compound obtained in Reference Example 64. 
^H-NMR(DMSO-d5) a(ppm): 1.12(6H. d, J = 6.4Hz), 1.30(3H. t, J = 6.9Hz), 2.1 5-2.30(2H, m), 2.45-2.70(2H. m). 
3.10-3.50(5H. m). 3.70-3.85(2H, m). 3.90-4.10(1H. m). 4.35(2H. q. J = 6.9Hz). 7.74(1H. s), 8.34(1H, s), 8.87- 
(1H, s). 1 0.38(1 H. br), 11. 42(1 H, br), 1 3.78(1 H, s). 

Example 112 

3-ethyl-8-(4-thiomorpholinobutylamino)-2,3-d!hydro-1 H-imidazo[4,5'g]quinazoline-2-thione (Compound 112) 

This compound was synthesized from the compound obtained In Reference Example 65. 
iH-NMR(DMSO-dG) «(ppm): 1.29(3H. t J = 7.1 Hz), 1 .42-1.70(4H, m). 2.35(2H, t, J = 7.1 Hz), 2.52-2.60(8H, m). 
3.40-3.51 (2H, m), 4.34(2H, q. J = 7.1 Hz), 7.60(1 H, s), 8.03(1 H. s), 8.20-8.28(1 H. m). 8.38(1 H, s). 

Example 113 

3-ethyl-8-(5-thiomorpholinopentyiamino)-2,3-dihydro-1H-imidazo[4,5-g]quinazoline-2-one (Compound 113) 

This compound was synthesized from the compound obtained In Reference Example 67. 
'H-NMR(DMSO-d6) «(ppm): 1.24(3H. t, J = 7.2Hz), 1.24-1.50(4H. m). 1 .55-1 ,70(2 H, m). 2.28(2H, t J = 7.2Hz). 
2.52-2.63(8H. m), 3.47-3.54(2H, m), 3.91 (2H, q, J = 7.2Hz). 7.31 (IN. s), 7.76(1 H, s). 7.95-7.99(1 H. m). 8.32- 
(1H,s). 

Example 114 

3-ethyl-8-(5-thiomorpholinopentylamlno)-2.3-dihydro-1 H-imidazo[4,5-g]quinazoIlne-2-thione (Compound 1 14) 

This compound was synthesized from the compound obtained in Reference Example 67. 
^H-NMR(DMSO-d6) a(ppm): 1.2B(3H, t, J = 6.9Hz), 1 .30-1.50(4H. m). 1 .60-1 .70(2H, m), 2.28(2H. t, J = B.9Hz). 
2.50-2.70(8H, m), 3.50-3.60(2H, m), 4.34(2H, q. J = 6.9Hz). 7.59(1 H, s), 8.02(1 H. s). 8.23-8.27(1 H, m), 8.37- 
(1H. s), 1 3.23(1 H, br). 

Example 115 

3-ethyl-8-[5-(2.6-dimethylmorpho!ino)pentylamino)-2,3-dihydro-1H-imidazo[4,5-g]guinazoline-2-thione 
dihydrochloride (Compound 115) 

This compound was synthesized from the compound obtained in Reference Example 68. 
^H-NMR(DMS0-d6) 5(ppm): 1.12(6H. d. J = 6.3Hz). 1.31(3H, t. J=7.1Hz), 1.30-1 .50(2H, m). 1.67-1 .90(4H. m). 
2.50-2.65(2H, m), 2.90-3.05(2H, m), 3.30-3.45(2H. m). 3.70-3.80(2H. m), 3.80-4.10(2H. m). 4.34(2H. q. 
J = 7.1 Hz), 7.76(1 H. s), 8.40(1 H, s), 8.86(1 H. s). 1 0.36(1 H. s), 11. 53(1 H, s), 1 3.76(1 H. s). 
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Effects of the invention 

According to the present Invention, there are provided imidazoquinazollne derivatives or pharmacologi- 
cally acceptable salts thereof which have the strong and selective cGMP-specifIc PDE inhibitory activity and 
5 are useful for treating or ameliorating heart diseases such as thrombosis, angina pectoris, hypertension, 
heart failure, arterial sclerosis and the like, as well as asthma and the Wke, 

Claims 

10 1. Imidazoquinazollne derivatives represented by the formula (1): 



76 




wherein and are the same or different and represent hydrogen, lower alkyl (which Is optionally 
substituted with one to three substituents which are the same or different and are cycloatkyl. hydroxy, 
lower alkoxy. carboxy. lower alkoxycarbonyl, amino, monoalkyhsubstituted amino, dialkyksubstituted 

25 amino, nitro, halogen, alicyclic heterocycle group (which is optionally substituted with one to three 
substituents which are the same or different and are kjwer alkyl. aralkyi, aryl optionally substituted with 
one to three substituents which are the same or different and are lower alkoxy, or aromatic heterocycle 
group)), cycloalkyl, bicycloalkyi, benzocycloalkyi (which is optionally substituted with one to three 
substituents which are the same or different and are lower alkyl, hydroxy, lower alkoxy. carboxy, lower 

30 alkoxycarbonyl, amino, monoalkyl-substituted amino, dialkyhsubstituted amino, nitro. sulfonamide, halo- 

gen, or trifluoromethyl). lower alkenyl. aryl (which Is optionally substituted with one to three substituents 
which are the same or different and are lower alkyl. hydroxy, lower alkoxy. carboxy. lower alkoxycar- 
bonyl. amino, monoalkyl-substituted amino, diaikyl-substituted amino, nitro. sulfonamide, halogen, or 
trifluoromethyl). aromatic heterocycle group-substituted alkyl (which is optionally substituted with one to 

35 three substituents which are the same or different and are lower alkyl, hydroxy, lower alkoxy, cart>oxy, 
lower alkoxycarbonyl. amino, monoalkyl-substituted amino, dialkyl-substltuted amino, nitro. sulfonamide, 
halogen or trifluoromethyl and where said alkyl part is optionally substituted with aryl), aromatic 
heterocycle group (which is optionally substituted with one to three substituents which are the same or 
different and are lower alkyl, hydroxy, lower alkoxy. carboxy, lower alkoxycarbonyl, amino, monoalky)- 

40 substituted amino, diaikyl-substituted amino, nitro. sulfonamide, halogen, or trifluoromethyl), or aralkyi 
(where the aryl part of said aralkyi is optionally substituted with one to three sufc)stituents which are the 
same or different and are lower alkyl, lower alkoxy. diaikyl-substituted amino, halogen, or 
trifluoromethyl). or R*" and R^ are taken together to represent heterocycle group containing nitrogen 
atom (which Is optionally substituted with one to three substituents which are the same or different and 

45 are lower alkyl. aryl. or aralkyi). R^ represents hydrogen, lower alkyl (which Is optionally substituted with 
one to three substituents which are the same or different and are cycloalkyl, hydroxy, lower alkoxy, 
carboxy. lower alkoxycarbonyl. amino, monoalkyl-substituted amino, diaikyl-substituted amino, nitro. 
halogen, or alicyclic heterocycle group (which is optionally substituted with one to three substituents 
which are the same or different and are lower alkyl, aralkyi. aryl optionally substituted with one to three 

so substituents which are the same or different and are lower alkoxy, or aromatic heterocycle group)), 
cycloalkyl. lower alkenyl, aryl (which Is optionally substituted with one to three substituents which are 
the same or different and are lower alkyl, hydroxy, lower alkoxy, carboxy. lower alkoxycarbonyl, amino, 
monoalkyl-substituted amino, diaikyl-substituted amino, nitro, sulfonamide, halogen, or trifluoromethyl), 
aromatic heterocycle group-substituted alkyl (where said aromatic heterocycle group part is optionally 

55 substituted with one to three substituents which are the same or different and are lower alkyl, hydroxy, 
lower alkoxy, carboxy, lower alkoxycarbonyl, amino, monoalkyl-substituted amino, diaikyl-substituted 
amino, nitro, sulfonamide, halogen or trifluoromethyl. and where the alkyl part Is optionally substituted 
with aryl). aromatic heterocycle group (where said aromatic heterocycle group is optionally substituted 
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with one to three substituents which are the same or different and are lower alkyl, hydroxy, lower 
alkoxy, carboxy. lower alkoxycarbonyl, amino, monoalkyl-substituted amino, dialkyl-substituted amino, 
nitro. sulfonamide, halogen, or trifluoromethyl). or aralkyi (where the aryl part of said aralkyi is optionally 
substituted with one to three substituents which are the same or different and are lower alkyl, lower 
5 alkoxy, dialkyl-substituted amino, halogen, or trifluoromethyl)* and X represents oxygen atom or sulfur 

atom, or pharmacologically acceptable salts thereof. 

2. The imidazcquinazoline derivatives or pharmacologically acceptable salts thereof according to claim 1 , 
wherein is lower alkyl (which is optionally substituted with one to three substituents which are the 

10 same or different and are cycloalkyl, hydroxy, lower alkoxy, carboxy, lower alkoxycarbonyl, amino, 

monoalkyl-substituted amino, dialkyl-substituted amino, nitro, halogen, alicyclic heterocycle group 
(which is optionally substituted with one to three substituents which are the same or different and are 
lower alkyl, aralkyi, aryl optionally substituted with one to three substituents which are the same or 
different and are lower alkoxy, or aromatic heterocycle group), aromatic heterocycle group-substituted 

75 alkyl (which is optionally substituted with one to three substituents which are the same or different and 
are lower alkyl, hydroxy, lower alkoxy, carboxy, lower alkoxycarbonyl, amino, monoalkyl-substituted 
amino, dialkyl-substituted amino, nitro, sulfonamide, halogen, or trifluoromethyl, and where the alkyl part 
is optionally substituted with aryl), or aralkyi (where the aryl part of said aralkyi is optionally substituted 
with one to three substituerrts which are the same or different and are lower alkyl. lower alkoxy, dialkyl- 

20 substituted amino, halogen, or trifluoromethyl), and is hydrogen. 

3k The imidazcquinazoline derivatives or phanmacotogically acceptable salts thereof according to claim 1 
or 2, wherein is lower alkyl. 

25 4. The imidazcquinazoline derivatives or pharmacologically acceptable salts thereof according to claim 1 , 
wherein X is sulfur atom. 

5. A pharmaceutical composition which comprises a pharmacologically acceptable carrier and the im- 
idazoquinazoline derivatives or pharmacologically acceptable salts thereof according to claim 1 . 
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